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FIELD OF THE INVENTION 



The present invention relates generally to methods of preventing or reducing the 



risk of the development of ovarian cancer by pharmacological approaches available to women 
of all ages. 



United States and causes more deaths than all other gynecologic malignancies combined. In 
the United States, a woman's lifetime risk of developing ovarian cancer is 1 in 70. In 1992, 
about 21,000 cases of ovarian cancer were reported, and about 13,000 women died from the 
disease. [Chapter 321, Ovarian Cancer, Harrison's Principles of Internal Medicine , 13th ed., 
Isselbacher et al., eds., McGraw-Hill, New York (1994), pages 1853-1858; American Cancer 
Society Statistics, Cancer J. Clinicians . 45:30 (1995). Epithelial ovarian cancer, the most 
common ovarian cancer, has a distinctive pattern of spread in which cancer cells migrate 
throughout the peritoneal cavity to produce multiple metastatic nodules in the visceral and 
parietal peritoneum and the hemidiaphragms. In addition, metastasis can occur to distant sites 
such as the liver, lung and brain. Early stage ovarian cancer is often asymptomatic and is 
detected coincidental ly by palpating an ovarian mass on pelvic examination. In premenopausal 
patients, about 95% of these masses are benign. Even after menopause, 70% of masses are 
benign but detection of any enlargement requirese valuation to rule out malignancy. In 
postmenopausal women with a pelvic mass, a markedly elevated serum CA-125 level of 



BACKGROUND OF THE INVENTION 



Ovarian cancer is the fourth leading cause of cancer deaths among women in the 
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greater than 65 U/ml indicates malignancy with a 96% positive predictive value. [Chapter 
321, Ovarian Cancer, Harrison's Principles of Internal Medicine . 1 

Epithelial ovarian cancer is seldom encountered in women less than 35 years of 
age. Its incidence increases sharply with advancing age and peaks at ages 75 to 80, with the 
median age being 60 years. The single most important risk factor for this cancer is a strong 
family history of breast or ovarian cancer. In families in which ovarian, breast, endometrial or 
colon cancer can be tracked as an apparent autosomal dominant trait, the risk of this cancer can 
be as high as 50%. Having a single first-degree relative with ovarian cancer increases a 
woman's risk by at least three-fold, and having a personal history of breast or colorectal cancer 
increases the risk of subsequently developing ovarian cancer by two-fold. [Chapter 321, 
Ovarian Cancer, Harrison's Principles of Internal Medicinel In addition, those with 
identifiable genetic mutations in genes such as BRCA1 or BRCA2 also have an increased risk. 
Baker et al., Etiology, Biology, and Epidemiology of Ovarian Cancer, Seminars in Surgical 
Oncology 10: 242-248, 1994; Amus et al., Genetic Epidemiology of Epithelial Ovarian 
Cancer, Cancer 71: 566-72, 1993; Whitmore, Characteristics Relating To Ovarian Cancer 
Risk: Implications for Preventing and Detection, Gvnecologie Oncology 55, 515-19, 1994. 
Oncogenes associated with ovarian cancers include the HER-2/ neu (c-erbB-2) oncogene, which 
is overexpressed in a third of ovarian cancers, the fins oncogene, and abnormalities in the p53 
gene, which are seen in about half of ovarian cancers. A number of environmental factors 
have also been associated with a higher risk of epithelial ovarian cancer, including a high fat 
diet and intake of lactose in subjects with relatively low tissue levels of galactose- 1 -phosphate 
uridyl transferase. 

In epidemiological studies, behaviors associated with decreased ovulation, such 
as pregnancy, breastfeeding and use of estrogen-progestin combination oral contraceptive 
medications, decrease the risk of ovarian cancer; use of estrogen-progestin combination oral 
contraceptives for as long as 5 years can reduce the risk of ovarian cancer by 50%. Greene et 
al., The Epidemiology of Ovarian Cancer, Seminars Oncology . 11: 209-225, 1984; Whitmore 
et al., Characteristics Relating To Ovarian Cancer Risk: Collaborative Analysis of 12 US 
Case-Control Studies, American J. Epidemiology 136: 1212-20, 1992. Conversely, early 
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menarche, late menopause and nulliparity (no pregnancies) have been shown to increase the 
risk of ovarian cancer. The risk has been shown to positively correlate with the number of 
ovulatory cycles in a woman's lifetime. Wu et al., Personal and Environmental 
Characteristics Related To Epithelial Ovarian Cancer, American J. Epidemiology , Vol. 
108(6) 1216-1227. The long-term use of ovulation-inducing ovarian hyperstimulants such as 
clomiphene has been shown to be associated with an increased risk of ovarian cancer in some 
women. Rossary et al., Ovarian Tumors in a Cohort Of Infertile Women, New Engl. J. Med. , 
331: 771-6, 1994. Thus, some factors that favor prolonged and persistent ovulation have been 
thought to increase ovarian cancer risk, whereas some factors that suppress ovulation have 
been thought to decrease risk. [Chapter 321, Ovarian Cancer, Harrison's Principles of 
Internal MedicineThese data have led to the "incessant ovulation" hypothesis for the 
development of ovarian cancer. Casagrande et al., Dlncessant Ovulation/J and Ovarian 
Cancer, Lancet at 170-73 (July 28, 1979). This hypothesis is that repeated ovulation cycles, 
each of which involves the disruption and repair of the ovarian surface epithelium, may cause 
neoplastic transformation of the ovarian epithelium in susceptible individuals and that the risk 
of ovarian cancer is positively associated with the number of ovulation cycles in a woman's 
lifetime. 

There is no established pharmaceutical approach to the prevention of ovarian 
cancer. For all women, especially those at high risk of developing this disease, the only option 
available at this time is surgical removal of the ovaries, with all of the attendant risks and 
subsequent adverse health consequences due to resulting estrogen deficiency. 

Although epidemiological evidence suggests that the use of combination oral 
contraceptives, which contain both an estrogen and a progestin, is associated with a subsequent 
reduced risk of developing epithelial ovarian cancer, the mechanism for this protective effect is 
unknown, and oral contraceptive preparations are not currently approved for this purpose. The 
reduction in risk of ovarian cancer in women who have used estrogen-progestin combination 
oral contraceptives for at least three years is approximately 40 percent. Moreover, this 
protective effect increases with the duration of use and persists for up to two decades after 
discontinuation of use. Rosenberg et al., A Case Control Study of Oral Contraceptive Use and 
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Invasive Epithelial Ovarian Cancer, The WHO Collaborative Study of Neoplasia and Steroid 
Contraceptives ; Epithelial Ovarian Cancer and Combined Oral Contraceptives, Int'l L 
Epidemiology 18: 538-45, 1989; Lee et al., The Reduction in Risk of Ovarian Cancer 
Associated with Oral Contraceptive Use, New Engl. J. Med. 316: 650-51, 1987; Thomas P. 
Gross, James J. Schlesselman, The Estimated Effect of Oral Contraceptive Use on the 
Cumulative Risk of Epithelial Ovarian Cancer, Obstetrics Gynecology 83: 419-24, 1994; 
Franceschi et al., Pooled Analysis of 3 European Case-Control Studies of Epithelial Ovarian 
Cancer: III. Oral Contraceptive Use, Int'l J. Cancer 49: 61-65, 1991. 

It was commonly believed that the protective effect of oral contraceptives is 
related to the ability of these drugs to inhibit ovulation. Estrogen-progestin combination oral 
contraceptives act primarily by suppressing the pituitary gland's production of gonadotropins, 
thereby inhibiting the hormonal stimulus for ovulation. These combination drugs also have 
direct inhibitory effects on the reproductive tract, including inducing changes in the cervical 
mucus that decrease the ability of sperm to enter the uterus, as well as changes in the 
endometrium that reduce the likelihood of implantation, and reducing fallopian tube motility 
and uterine secretions. 

The epidemiological studies showing the protective effect of combination oral 
contraceptives evaluated older combination preparations which typically contained higher doses 
of drug than most contraceptive regimens used today. Common older regimens contained 50 
micrograms or more of ethinyl estradiol (an estrogen) or 100 micrograms or more of mestranol 
(an estrogen) and greater than 1 mg of norethindrone, norethindrone acetate or norethynodrel 
(progestins). Various combinations of progestin and estrogen that have been used in oral 
contraceptives are shown in Table 1 . 

Table 1: Trends In Combinations of Progestin and Estrogen 



Progestin 


Dose 
(mg) 


Norethindrone 
Equivalent 
Dose(mg) 


Estrogen 


Dose 
(mg) 


EE Equivalent 
Dose 
(mg) 


P/E Ratio 


Norethynodrel 


9.85 


9.85 


Mestranol 


0.150 


0.105 


93.810 




5.00 


5.00 




0.075 


0.053 


95.238 




2.50 


2.50 




0.036 


0.025 


99.206 
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Norethindrone 






EE Equivalent 






Dose 


Equivalent 




Dose 


Dose 




Progestin 


(mg) 


Dose(mg) 


Estrogen 


(mg) 


(mg) 


P/E Ratio 




2.50 


2.50 




0.100 


0.070 


35.714 


Norethindrone 


10.00 


10.00 


Mestranol 


0.060 


0.042 


238.095 




2.00 


2.00 




0.100 


0.070 


28.571 




1.00 


1.00 




0.050 


0.035 


28.571 




1.00 


1.00 




0.080 


0.056 


17.857 


N o re th i ndr one 


1.00 


1.00 


Ethinyl 


0.050 


0.050 


20.000 




0.50 


0.50 


estradiol (EE) 


0.035 


0.035 


14.286 




0.40 


0.40 




0.035 


0.035 


11.429 


Norethindrone 


2.50 


2.50 


EE 


0.050 


0.050 


50.000 


acetate 


1.00 


1.00 




0.050 


0.050 


20.000 




0.60 


0.60 




0.030 


0.030 


20.000 




1.50 


1.50 




0.030 


0.030 


50.000 




1.00 


1.00 




0.020 


0.020 


50.000 


Ethynodiol 


1.00 


1.00 


Mestranol 


0.100 


0.070 


14.286 


diacetate 














Ethynodiol 


1.00 


1.00 


EE 


0.050 


0.050 


20.000 


diacetate 














JZ-Norgestrel 


0.50 


2.00 


EE 


0.050 


0.050 


10.000 




0.30 


1.20 




0.030 


0.030 


10.000 



Equivalencies 
50 mg Mestranol = 35 mg Ethinyl estradiol (EE) 
0.5 mg dl-Norgestrel = 2 mg Norethindrone 



Each block describes a specific combination of progestin and estrogen, e.g., norethynodrel and 
mestranol, and within each block older combinations are listed first, with successively newer 
combinations following. Two trends are evident. First, over time the dosage of each 
component has decreased. Second, the downward trend of the progestin component is steeper 
than the downward trend of the estrogen component. On a relative scale, therefore, estrogen 
has become more important over time. With this downward trend in dosage, it is apparent that 
the relative ratio of progestin to estrogen is trending downward. 
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All of the currently used low-dose combination oral contraceptives contain lower 
doses of both progestin and estrogen, as well as a lower ratio of progestin to estrogen. Table 2 
below lists the progestin and estrogen content of selected commercial regimens. 

Table 2: Composition of Selected Currently Marketed Oral Contraceptives 
COMBINATION TYPE 



FIXED TYPE 

Estrogen content = 50 jig: 

Ortho-Novum 1/50 
Norinyl 1/50 
Ovcon 50 
Ovral 
Damulen 
Norlestrin 2.5/50 
Norlestrin 1/50 

Estrogen content <50 ug: 

Ortho-Novum 1/35 
Norinyl 1 + 35 
Modicon 
Brevicon 
Ovcon 35 
Demulen 1/35 
Loestrin 1.5/30 
Loestrin 1/20 
Nordette 
Lo-Ovral 
Desogen 
Ortho-cept 
Ortho-cyclen 

BIPHASIC TYPE 



Mestranol 
Mestranol 
Ethinyl estradiol 
Ethinyl estradiol 
Ethinyl estradiol 
Ethinyl estradiol 
Ethinyl estradiol 



Ethinyl 
Ethinyl 
Ethinyl 
Ethinyl 
Ethinyl 
Ethinyl 
Ethinyl 
Ethinyl 
Ethinyl 
Ethinyl 
Ethinyl 
Ethinyl 
Ethinyl 



estradiol 
estradiol 
estradiol 
estradiol 
estradiol 
estradiol 
estradiol 
estradiol 
estradiol 
estradiol 
estradiol 
estradiol 
estradiol 



MS 

50 
50 
50 
50 
50 
50 
50 

M£ 

35 
35 
35 
35 
35 
35 
30 
20 
30 
30 
30 
30 
35 



Norethindrone 
Norethindrone 
Norethindrone 
Norgestrel 
Ethynodiol diacetate 
Norethindrone acetate 
Norethindrone acetate 



Norethindrone 

Norethindrone 

Norethindrone 

Norethindrone 

Norethindrone 

Ethynodiol diacetate 

Norethindrone acetate 

Norethindrone acetate 

Levonorgestrel 

Norgestrel 

Desogestrel 

Desogestrel 

Norgestimate 



mg 

1.0 
1.0 
1.0 
0.5 
1.0 
2.5 
1.0 

mg 

1.0 
1.0 
0.5 
0.5 
0.4 
1.0 
1.5 
1.0 
0.15 
0.3 
0.15 
0.15 
0.25 



Ortho-Novum 10/11 

First 1 0 days 
Next 1 1 days 

TRIPHASIC TYPE 

Ortho-Novum 7/7/7 

First 7 days 
Second 7 days 
Third 7 days 



Ethinyl estradiol 
Ethinyl estradiol 



Ethinyl estradiol 
Ethinyl estradiol 
Ethinyl estradiol 



Mg 

35 
35 



MS 

35 
35 
35 



Norethindrone 
Norethindrone 



Norethindrone 
Norethindrone 
Norethindrone 



mg 

0.5 
1.0 



mg 

0.5 
0.75 
1.0 



o 



o 



Tri-Norinyl 



mg 



First 7 days 
Next 9 days 
Next 5 days 



Triphasil 



First 6 days 
Second 5 days 
Third 10 days 

Tri-Levein 

First 6 days 
Second 5 days 
Third 10 days 

Ortho Tri-Cyclen 

First 7 days 
Second 7 days 
Third 7 days 

PROGESTOGEN ONLY 

Micronor 
NorQ.D. 
Ovrette 



Ethinyl estradiol 
Ethinyl estradiol 
Ethinyl estradiol 



Ethinyl estradiol 
Ethinyl estradiol 
Ethinyl estradiol 



Ethinyl estradiol 
Ethinyl estradiol 
Ethinyl estradiol 



Ethinyl estradiol 
Ethinyl estradiol 
Ethinyl estradiol 



None 
None 
None 



35 
35 
35 

M£ 

30 
40 
30 

M£ 

30 
40 
30 

35 
35 
35 



Norethindrone 
Norethindrone 
Norethindrone 



Levonorgestrel 
Levonorgestrel 
Levonorgestrel 



Levonorgestrel 
Levonorgestrel 
Levonorgestrel 



Norgestimate 
Norgestimate 
Norgestimate 



Norethindrone 
Norethindrone 
Norgestrel 



0.5 
1.0 
0.5 

mg 

0.05 
0.075 
0.125 

mg 

0.05 
0.075 
0.125 

mg 

0.18 
0.215 
0.25 

mg 

0.35 
0.35 
0.075 



It has not been definitively established by prior publications of others that the 
newer low-dose combination oral contraceptives are associated with the same protective effect 
as the older high-dose combination contraceptives. Rosenblatt et al., High Dose and Low 
Dose Combined Oral Contraceptives: Protective Against Epithelial Ovarian Cancer and The 
Length of the Protective Effect, Eur. J. Cancer . 28: 1870-76, 1992. 

Despite the overall safety of combination oral contraceptives, their use is 
associated with increased risks in women smokers older than age 35, for women of all ages 
who are at increased risk for myocardial infarction, for women with liver disease, and for 
women older than age 40. Serious and potentially fatal side effects include deep vein 
thrombosis, pulmonary emboli, myocardial infarction, thromboembolic stroke, hemorrhagic 
stroke, and high blood pressure. In the 35-39 year old age group, the use of oral 



o * o 



contraceptives among women smokers doubles their risk of death. After age 40, the mortality 
rate even in non-smoker women using oral contraceptives (32.0 per 100,000) is greater than in 
women using no contraception (28.2 per 100,000), while the mortality rate for smoker women 
is quadrupled (117.6 vs. 28.2 per 100,000). [Chapter 340, Disorders of the Ovary and Female 
Reproductive Tract, Harrison's Principles of Internal Medicine , pages 2017-2036.] 

Progestin-only contraceptives do not reliably inhibit ovulation, but are 
nevertheless contraceptively effective, presumably due to direct effects on the reproductive 
tract. The actual contraceptive mechanism of action is unclear. Prior epidemiological studies 
have exhibited no consistent pattern of either increasing or decreasing risk of ovarian cancer 
according to duration of use. The WHO Collaborative Study of Neoplasia and Steroid 
Contraceptives Depot-Medroxyprogesterone Acetate (DM PA) and Risk of Epithelial Ovarian 
Cancer, Int'l J. Cancer . 49:191-195 (1991); Liam et al., Risk of Breast, Uterine, Corpus, 
and Ovarian Cancer in Women Receiving /Medroxyprogesterone Injections, J. Am. Med. 
Ass'n 249:2909-2912 (1983). Thus, unlike the data available for progestin-estrogen 
combination contraceptives, the available epidemiologic evidence relating to progestin-only 
contraceptives does not suggest that the use of a progestin reduces the risk of epithelial ovarian 
cancer. One epidemiologic study has suggested that hormone replacement therapy with 
estrogen alone may be associated with an increased risk of developing ovarian cancer. 
Rodriguez et al., Estrogen Replacement Therapy and Fatal Ovarian Cancer, Am. J. 
Epidemiology , 141:828-835 (1995). 

Estrogen, alone or with low doses of progestin, is also used as hormonal 
replacement therapy in menopausal women. For long term use, Premarin (conjugated equine 
estrogen) is generally given at a dose of 0.625 mg orally daily (equivalent to 10 to 20 |ug 
ethinyl estradiol orally per day) or an equivalent dose transdermally. Other regimens add 
cyclic progestins or continuous low-dose progestins, typically 2.5 to 10 mg per day of Provera 
(medroxyprogesterone acetate). Table 3 lists the estrogen contents (and other hormonal 
ingredients, where applicable) for various hormone replacement products. 

Table 3 
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Estrogen Content of Common Hormone Replacement Regimens 



Name 


Estrogen 


mg 


Other Hormone 


mg 


Regimen 


Premarin 
(tablet) 


Conjugated Estrogens 


0.3/ 

0.625/ 

0.9/ 

1.25 

2.5/ 






0.3 - 1.25mg daily, 
administered continuously 
(daily, with no breaks) or 
days 1-25 of month 


Premarin 
(cream) 


Conjugated Estrogens 


0.625/lg 
of cream 






'/2-2g daily ; 3 weeks on, 1 
week off 


Prempro 
(tablets) 


Conjugated Estrogens 


0.625 


Medroxy- 
progesterone acetate 


5 mg 
or 2.5 
mg 


Continuous 


Premphase 
(two types 
of tablets) 

Days 1-14 
Days 15-28 


Conjugated Estrogens 

Yes 
Yes 


0.625 


Medroxy- 
progesterone acetate 

No 
Yes 


5 mg 


Continuous 


Estratest 


Esterified Estrogens 


1.25 


Methyl-testosterone 
(Androgen) 


2.5 
mg 


3 weeks on; 1 week off 


Estratest H.S. 


Esterified Estrogens 


0.625 


Methyl-testosterone 
(Androgen) 


1.25 
mg 


3 weeks on; 1 week off 


Estrace 
(tablets) 


Estradiol 


.5-2 






3 weeks on; 1 week off 


Climara 
(patch) 


Estradiol 

(four different patches; 
dosages per day) 


0.025/ 
0.05/ 
0.075/ 
0.10 mg 
released 
per day 






Continuous 



Vitamin D 



The disclosure of Serial No. 08/873,010, now issued U.S. Patent No. 6,034,074, 
entitled Prevention Of Ovarian Cancer By Administration Of A Vitamin D Compound, is 
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incorporated herein by reference. Vitamin D is a fat soluble vitamin which is essential as a 
positive regulator of calcium homeostasis. In the skin 7-Dehydrocholesterol (pro-Vitamin D3) is 
photolyzed by ultraviolet light to pre-Vitamin D3, which spontaneously isomerizes to Vitamin 
D3. Vitamin D3 (cholecalciferol), is converted into an active hormone by hydroxylation 
reactions occurring in the liver to produce 2 5 -hydroxy vitamin D3 which is then converted in the 
kidneys to produce 1,25-dihydroxy vitamin D3 (1,25-dihydroxycholecalciferol, calcitriol, 
l,25(OH) 2 D3) which is transported via the blood to its classic target organs, namely, the 
intestine, kidney, and bones. Vitamin D deficiency in childhood produces rickets, which is 
characterized by inadequate calcification of cartilage and bone. In adults, Vitamin D deficiency 
leads to softening and weakening of bones, known as osteomalacia. The major therapeutic uses 
of Vitamin D are divided into four categories: (1) prophylaxis and cure of nutritional rickets, (2) 
treatment of metabolic rickets and osteomalacia, particularly in the setting of chronic renal 
failure, (3) treatment of hypoparathyroidism, and (4) prevention and treatment of osteoporosis. 
Recommended daily dietary allowances of Vitamin D by the Food and Nutrition Board of the 
United states National Research Council (1989) were 10 mg cholecalciferol (400 IU Vitamin D) 
daily for females age 11-24 and 5 mg cholecalciferol (200 IU Vitamin D) daily for females age 
25 and older. Normal serum levels of 2 5 -hydroxy vitamin D3 are not closely regulated and it has 
a biological half-life of several weeks with blood levels typically ranging from 15 to 80 ng/mL. 
Serum levels of 1, 25 -dihydroxy vitamin D3 are more closely regulated and typically range from 
15-60 pg/mL. Serum 1,25 -dihydroxy vitamin D3 has a half-life of 6-8 hours. 1,25- 
dihydroxyvitamin D3 partitions into cells by virtue of its lipophilicity, binds to intracellular 
receptors, and translocates to the nucleus where the complex controls the transcription of a 
number of genes, many of which relate to calcium metabolism. Corder et al., Cancer 
Epidemiology, Biomarkers & Prevention 2:467-472 (1993). 

Certain compounds are known to upregulate the functional human Vitamin D 
receptor ("VDR"). For example, Santiso-Mere et al., Molecular Endocrinology Vol. 7, No. 7, 
pp.833-839 (1993) teach the expression of functional human vitamin D receptor (VDR) in 
Saccharomyces cerevisiae. This reference further teaches up-regulation of the VDR by 1,25- 
dihydroxyvitamin D3. Davoodi et al., J. Steroid Biochem. Molec. Biol. 54: No. 3/4, pp. 147-153 
(1995) relates to the effect of 1,25-dihydroxyvitamin D3 on upregulation of the VDR. Davoodi 
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et al. teach that progestins and trans-retinoic acid may also upregulate the VDR. Davoodi et aL, 
at pp. 149-50. 

Also of interest is the epidemiologic study of Lefkowitz et al., International 
Journal of Epidemiology vol 23, No. 6 pp 1133-1136 (1994) reporting that sunlight exposure 
may reduce the risk of ovarian cancer mortality. Using population based data regarding ovarian 
cancer mortality in large cities across the United States, as well as geographically based long- 
term sunlight data reported by the National Oceanic and Atmospheric Administration, the 
authors found an inverse correlation between regional sunlight exposure and ovarian cancer 
mortality risk. The publication refers to the antineoplastic effect of vitamin D against cancer cell 
lines and tumors as demonstrated in in vivo and in vitro studies and suggests that this anti-cancer 
cell effect may be reducing the ovarian cancer mortality rates for the regions with more sunlight. 
Thus, this study teaches that Vitamin D may have an effect on malignant cells. There is no 
teaching or suggestion that sunlight may have any effect on non-neoplastic cells or. that the 
protective effect of sunlight may be mediated by an effect of enhanced levels of Vitamin D on 
non-neoplastic ovarian epithelial cells in vivo. 

Studzinski et al., Cancer Research 5.5:4012-4022 (1995) also discuss the potential 
effect of Vitamin D from sunlight on retarding neoplastic progression of various cancers. 
Studzinski et al. refer to evidence that Vitamin D retards growth of cancer cells in vivo and in 
vitro, induces differentiation of cancer cells, and induces apoptosis in cancer cells, and that these 
effects may prevent cancer progression. Studzinski et al. do not suggest or imply that Vitamin D 
may have a preventative benefit through effect on non-malignant cells. 

Thus, while the art prior to the work of applicant and his coworker reports various 
therapeutic activities of Vitamin D and its analogues and derivatives in retarding tumor growth, 
the effect of Vitamin D on ovarian carcinoma cells is unclear. Moreover there exists no 
suggestion that Vitamin D has activity in causing apoptosis in non-neoplastic cells or in 
inhibiting the conversion of non-neoplastic cells to neoplastic cells in any manner. 

SUMMARY OF THE INVENTION 
There remains a need in the art for methods and compositions which prevent 
cancers such as epithelial ovarian cancer by inhibiting the conversion of normal and dysplastic 
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ovarian epithelial cells to neoplastic cells via biologic effects unrelated to ovulation inhibition. 
There is also a need to develop OCP and HRT regimens which are maximally protective against 
ovarian cancer. The present application, as well as the prior applications of applicant and 
applicant with a co-worker, address these needs. 

The present invention provides a method for preventing the development of 
epithelial ovarian cancer by administering agents which promote TGF-(3 expression in ovarian 
epithelial cells and/or which promote apoptosis of such cells, either alone or in combination 
with other agents, including other agents which increase apoptosis and/or induce increased 
TGF-P expression. A method is provided of preventing ovarian cancer comprising 
administering to a female subject an amount of product effective to increase TGF-P expression 
and/or apoptosis in ovarian epithelial cells of the female subject. 

A method is provided for selecting the appropriate agent(s) through testing of 
candidate agents for TGF-p response. In particular, human ovarian epithelial cells are treated 
in vitro with candidate agents and a measurement made for promotion of TGF-P response. 
Based on these determinations, the agent(s) is used in a pharmacological dose for maximally 
reducing the risk of ovarian cancer. 

Pharmaceutical compositions and regimens are provided for prevention of 
ovarian cancer which comprises HRT and OCP formulations with the addition of an agent 
which increases TGF-P expression in the ovarian epithelium. A method of reducing the risk of 
ovarian cancer through the administration of such pharmaceutical compositions is also 
contemplated by the present invention. This invention also contemplates compositions 
comprising the hormonal products found in the prior HRT and OCP formulations, but in 
dosages and schedules that maximize upregulation of TGF-P in the ovarian epithelium and 
which confer maximal protection against ovarian cancer. 

It is further the object of this invention to expand the clinical usage of progestin 
drugs beyond the current use of these drugs as oral contraceptive agents in young women or as 
part of estrogen-progestin hormone replacement regimens in postmenopausal women. One 
aspect of the invention provides a method for preventing the development of ovarian cancer 
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comprising administering to a female subject a composition consisting essentially of a progestin 
product (i.e. , a progestin product alone without an estrogen product) or comprising a progestin 
product in the absence of an estrogen. 

The invention also provides a method for preventing the development of ovarian 
cancer comprising administering a progestin product to a female subject according to a regimen 
that is not effective for contraception. This can be accomplished in a number of ways, 
including altering the dosage of progestin product, the type of progestin product, the ratio of 
progestin product to estrogen product, or the timing of administration. 

With regard to infertile female subjects, the present invention further provides a 
method for preventing the development of ovarian cancer comprising administering products 
according to a regimen that is different from that currently used for hormone replacement 
therapy and/or OCP use. Again, this can be accomplished in a number of ways, including 
altering the dosage, timing, ratio of progestin product to estrogen product, or the type of 
progestin product, or by addition of other agents which induce increased TGF-p expression in 
ovarian epithelial cells and/or induce apoptosis in ovarian epithelial cells. 

It is contemplated that the preventive product useful for the composition of this 
invention includes any product that increases TGF-p expression. These products could include 
progestins, estrogens, androgens, androgen antagonists, progestin antagonists, estrogen 
antagonists, or other agents including those selected from the group consisting of the retinoids, 
dietary flavanoids, anti-inflammatory drugs, monoterpenes, S-adenosyl-L-methionine, selenium 
and vitamin D compounds. One embodiment of the invention comprises combining progestins 
with one or more of the above-mentioned compounds. The additional agent(s) used with the 
progestin may be selected to improve the activity of the progestin agent for preventing ovarian 
cancer or to reduce any side effects of the progestin agent. Preferably if estrogen is used as 
the second agent, it is used in doses lower than those currently used in combination OCP 
regimens or in doses selected to provide a progestin/estrogen product ratio that is higher than 
the ratio currently used in combination OCPs. Similarly, if estrogen is used as the second agent 
for a HRT formulation, then it is preferably used in estrogenic doses lower than those currently 
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used in HRT regimens, or in doses selected to provide a progestin/estrogen product ratio that 
is higher than the ratio currently used in HRT regimens. Alternatively, the compositions can 
include estrogens having antiestrogenic activity, particularity in breast tissue. 

The present invention is based on the discovery that administration of progestin 
induced increased TGF-P expression in vivo in the ovarian epithelial cells of monkeys, and that 
the increased TGF-P expression was highly correlative with apoptosis. Apoptosis is one of the 
most important mechanisms used for the elimination of cells that have sustained DNA damage 
and which are thus prone to transformation into malignant neoplasms. TGF-P is an important 
regulator of apoptosis. Therefore, the association between estrogen-progestin combination oral 
contraceptive use and a reduced risk of ovarian cancer may be explained by the progestin's 
ability to upregulate TGF-P expression. This is a departure from the widely accepted theory 
that suppression of "incessant ovulation" is responsible for this reduced risk. 

The invention thus contemplates that administration of progestin alone can be 
effective for preventing the development of ovarian cancer, contrary to suggestions that 
progestin has no effect on risk of ovarian cancer. In addition to providing the use of high 
dosages of progestin products, high potency progestin products and/or high ratios of progestin 
products to estrogens in promoting TGF-P expression of ovarian epithelial cells to prevent 
ovarian cancer, the invention provides the use ofother TGF-p and/or apoptosis promoting 
agents, including agents selected from the group consisting of the retinoids, dietary flavanoids, 
anti-inflammatory drugs, monoterpenes, S-adenosyl-L-methionine, selenium and vitamin D 
mpounds to promote TGF-P expression and/or apoptosis in ovarian epithelial cells. 

This discovery opens up the possibility of developing pharmacological 
approaches available to women of all ages to reduce the risk of ovarian cancer by selection of 
one or more agents which upregulate TGF-p expression in ovarian epithelial cells. 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention generally relates to methods for preventing the 
development of epithelial ovarian cancer by administering one or more TGF-P inducing agents. 
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As discussed in the applicant's prior application Serial No. 08/713,834, 
incorporated herein by reference, the applicant discovered that administration of progestin 
alone induced a marked increase in apoptosis in vivo in the ovarian epithelial cells of monkeys. 
Apoptosis is a process whereby a genetic program within the cell is activated to trigger a 
specific series of events within the cell eventually leading to the death and efficient disposal of 
the cell. Richard Lockshin, Zahra Zakeri, The Biology of Cell Death and Its Relationship to 
Aging in Cellular Aging and Cell Death, pp. 167-180, 1996. Wiley-Liss Inc., Editors: N.J. 
Holbrook, G. Martin, R. Lockshin. C. Miligan, L. Schwartz, Programmed Cell Death During 
Development of Animals in Cellular Aging and Cell Death, pp. 181-208, 1996. Wiley-Liss 
Inc. P53-Dependent Apoptosis in Tumor Progression and in Cancer Therapy, Scott W. Lowe, 
H. Earl Ruley in Cellular Aging and Cell Death, pp. 209-234, 1996. Wiley-Liss, Inc. 

For cells that have sustained DNA damage, apoptosis is one of the most 
important mechanisms used for the elimination of these cells, the preservation of which could 
otherwise lead to the development of malignant neoplasms. Canman et al., DNA Damage 
Responses: P-53 Induction, Cell Cycle Pertubations, and Apoptosis, Cold Spring Harbor 
Svmp. Quant. Biol. , 59:277-286 (1994). Thus, the apoptosis pathway is a virtually universal 
safeguard to prevent the persistence and proliferation of damaged cells that can be lethal to the 
organism. For normal tissues, the processes of cell proliferation and cell death are usually in a 
steady-state balance, and the apoptosis mechanism not only serves to prevent overgrowth of 
tissue, but also to eliminate those cells that are aberrant and therefore prone to resist normal 
growth regulatory controls. 

An accelerated rate of apoptosis would facilitate the destruction and thereby 
removal of ovarian surface epithelial cells which have defective DNA and which have the 
potential to transform into cancer. Given the importance of the apoptotic pathway for removal 
of abnormal cells from tissues, and thus the protection of normal tissues from neoplastic 
transformation, it is likely that the induction of apoptosis by progestins is one of the major (if 
not the major) mechanisms underlying the effect of combination oral contraceptives in reducing 
the risk of ovarian cancer. 
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This novel explanation for the association between estrogen-progestin 
combination OCP use and a reduced risk of ovarian cancer is a complete departure from the 
widely accepted theory that suppression of "incessant ovulation" is responsible for this reduced 
risk. This finding thus leads to the discovery that progestin alone or estrogen-progestin 
combinations may be administered in ways that do not effectively inhibit ovulation or 
otherwise inhibit contraception, yet which still prevent ovarian cancer. Since the protective 
mechanism for progestin containing compounds is related to a direct biological effect on the 
ovarian epithelium, it is likely that the use of progestin drugs in postmenopausal women who 
are not ovulating will also be protective against the development of epithelial ovarian 
carcinoma. 

The invention is further based on the discovery that use of progestin alone 
induced more apoptosis in vivo in ovarian epithelial cells of monkeys than the combination of 
estrogen and progestin, which in turn induced significantly more apoptosis than estrogen alone. 
The implications of this discovery are that the progestin component of the oral contraceptive is 
responsible for this effect, and that administration of progestin alone may be effective for 
preventing the development of ovarian cancer, contrary to established reports that it has no 
effect on risk of ovarian cancer. Since the human-equivalent dose of the progestin only dose 
given the monkeys is insufficient to reliably block ovulation in women, yet showed the greatest 
degree of apoptosis (and thus protection), this indicates that ovulatory blockade per se is not 
essential for the protective effect, and that progestin product only (or with estrogen product) in 
doses less than sufficient to prevent ovulation is effective in preventing ovarian cancer. A 
further implication of this discovery is that estrogens may decrease the ovarian cancer 
protective effects of progestins, and that combination estrogen/progestin regimens that have 
either weak estrogens or anti-estrogens may be more protective against ovarian cancer than 
comparable regimens containing a strong estrogenic component. 
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Transforming Growth Factor Beta 

The present application is based further on the discovery that administration of 
progestin induced increased TGF-p expression in the ovarian epithelium in primates and that 
the degree of expression was highly correlative with apoptosis. See Example 1 set forth below 
in this application for a description of the test leading to this initial discovery. 

The regulation of apoptosis is complex, and influenced by numerous families of 
transcriptional factors, tumor suppressor genes, and oncogenes. Recently, TGF-p has been 
shown to be of prominent importance in the regulation of apoptosis. TGF-p has been implicated 
in the apoptotic pathway of a variety of cell types. Correlation between the degree of TGF-P 
expression and apoptosis has been shown in tissues such as the breast and prostate, and the 
apoptotic activity of hormones such as the retinoids has been shown to be mediated at least in 
part through the activity of TGF-p. Interestingly, multiple members of the steroid hormone 
superfamily including the retinoids, vitamin D, and estrogens have been shown to modulate 
expression of TGF-p, and the promoter region for specific TGF-P isotypes such as TGF-p 3 
contains features suggesting hormonal regulation. 

Accordingly, TGF-P may play a role in the prevention of epithelial ovarian 
cancer through induction of apoptosis in ovarian epithelial cells or through some other biologic 
mechanism or through some combination thereof. 

The TGF-p family of molecules is part of a larger family of cytokines that exert 
a wide range of biologic effects on a variety of cell types and tissues. At least five TGF-P 
molecules have been characterized (TGF-P's 1-5). Of these, only three isoforms of TGF-P, 
TGF-p- 1, -2, and -3 have been identified in mammalian systems. These three isoforms are 
highly homologous, and localized to three different chromosomes (19ql3, lq41, and 14q24, 
respectively). 

Transforming Growth Factor Beta is a potent growth inhibitor of a variety of 
cell types including epithelial cells. It is therefore essential for maintenance of epithelial 
homeostasis. During the process of neoplastic transformation, tumor cells often become 



o o 



resistant to TGF-p thereby removing a natural growth inhibitor and allowing continual 
proliferation. In addition to the inhibitory effects of TGF-p on cell growth, it has numerous 
other effects including effects on cellular differentiation, adhesion, extracellular matrix 
deposition, and programmed cell death (apoptosis). There is strong evidence in support of the 
concept that TGF-P is a potent tumor suppressor. Inactivation of the TGF-P pathway is a 
common finding in human tumors. 

The transcriptional regulation of TGF-p is just now beginning to be elucidated. 
The promoter for TGF-P- 1 contains multiple regulatory cites that can be activated by numerous 
early genes, oncogenes as well as viral transact! vating proteins. The TGF-P- 1 promoter is 
suppressed by various tumor suppressor genes, including the products of the retinoblastoma 
gene. In contrast, the promoters for TGF-p-2 and 3 contain features suggesting hormonal and 
developmental control. For example, a Raloxifene response element has been described on the 
TGF-P-3 promoter. Multiple members of the steroid hormone superfamily modulate 
expression of TGF-p including the retinoids, vitamin D, and estrogens (in particular, estrogens 
having antiestrogenic activity such as Tamoxifen and Raloxifene). 

The availability and bioactivity of TGF-P is highly regulated. TGF-P is secreted 
from cells in the form of a latent complex, which is then sequestered by the extracellular 
matrix and activated by a variety of mechanisms including the plasminogen activator 
proteolytic pathway. The activity of TGF-P is mediated through the TGF-P receptors, which 
are transmembrane serine/threonine kinases designated Type 1 and Type 2. These receptors 
share significant homology. Upon binding of a divalent TGF-P molecule to the Type 2 
receptor, the Type 2 receptor phosphorylates the Type 1 receptor. The Type 1 receptor in turn 
activates the Smad proteins, which then translocate the signal to the nucleus, where the signal 
is transcribed, and downstream genes are activated, leading to a specific cellular response. 
The TGF-P and Vitamin D signaling pathways may be converging through a common Smad 
signaling molecule (Smad 3). TGF-P signaling enhances the Vitamin D signal. (Yanagisawa, 
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et al., Convergence of Transforming Growth Factor- p and Vitamin D Signaling Pathways on 
SMAD Transcriptional Coactivators, Science , Vol. 283, pp. 1317-21. 

The available experimental evidence suggests that TGF-P can play opposite 
roles with respect to the process of cancer progression: early on, TGF-P functions as a potent 
tumor suppressor, whereas in advanced tumors, TGF-P enhances tumor growth and metastatic 
potential. The switch from a tumor suppressor to tumor enhancer is probably associated with 
the acquisition of aberrations in the TGF-P signaling pathway, ranging from defects in TGF-p 
receptors, to mutations in the genes that encode for the Smad proteins that transfer the TGF-P 
signal from the cell membrane to the nucleus. In the absence of growth inhibitory effects of 
TGF-P , the stimulatory effects of TGF-p on matrix deposition and angiogenesis become 
prominent, thereby conferring a growth advantage to tumor cells. 

Fortunately, disregulation of the TGF-P pathway is thought to be a late event in 
carcinogenesis. This has significant implications for the chemoprevention of cancer, in that 
agents that induce or activate TGF-P may confer chemopreventive effects when given to 
individuals who are at risk for but do not yet have cancer. Indeed, well known 
chemopreventive agents such as the retinoids and the antiestrogen Tamoxifen, which confer 
protection against cancers of upper aero-digestive tract and breast, have been demonstrated to 
induce TGF-p in these organs. 

Accordingly, it is contemplated that TGF-p could confer protection against 
epithelial ovarian cancer through one of the following mechanisms or a combination thereof: 
(1) inhibition of proliferation of ovarian epithelial cells; (2) induction of differentiation in 
ovarian epithelial cells; (3) activation of or enhancement of the protective effects of other 
agents such as Vitamin D; and (4) apoptosis of ovarian epithelial cells. It is contemplated that 
a combination of agents that act at different points in the TGF-P pathway could have additive 
or synergistic effect that lead to maximal prevention of ovarian epithelial cancer. 
Furthermore, it is contemplated that the optimal protective effects of TGF-P against ovarian 
cancer would occur in the setting where no cancerous cells are present in the ovarian 
epithelium. Thus, one aspect of the invention involves first confirming that a female subject 
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has no indicatin of cancer or cancerous cells in the ovarian epithelium, and then after such 
confirmation administering to the subject with one or more of the regimens of this invention. 

Various Embodiments Of The Invention 

The invention provides a method of preventing ovarian cancer comprising 
administering to a female subject an amount of a product effective to increase TGF-P 
expression in ovarian epithelial cells of the female subject. The invention also provides a 
method of administering to a female subject an amount of progestin product effective to 
increase TGF-P expression in ovarian epithelial cells of the female subject. The methods of 
the present invention will be particularly advantageous when applied to females at high risk of 
developing ovarian cancer. As a further aspect of the invention it is contemplated that the 
methods and regimens of doses of the present invention which use high dosages of progestins, 
high potency progestins and/or high ratios of progestins to estrogens may be effective in 
preventing not only ovarian cancer, but also the occurrence of endometrial cancer. 

The term "progestin," "progestin product" or "progestogenic agent" as used 
herein in the desriptions of the various embodiments of the invention includes any drug which 
binds to the progestin receptor and induces a progestational effect. This definition thus includes 
all of the known progestins, derivatives of progesterone or testosterone that have progestin 
activity, and progestin antagonists having a progestational effect. It is contemplated that not 
only presently available progestins but also progestins introduced in the future will be useful 
according to the present invention. The progesterone that are clinically useful for this invention 
comprise (a) the naturally occurring 21 -carbon steroid, specifically progesterone itself and 17- 
hydroxyprogesterone and their derivatives; (b) the 21 -carbon progesterone derivatives, 
specifically medroxyprogesterone, and megestrol; and (c) the 19-nortestosterone and its 
derivatives such as norethindrone and norgestrel. The known synthetic progestins are mainly 
derivatives of 17-alpha-hydroxy -progesterone or 19-nortestosterone. These progestins can be 
classified into three groups: the pregnane, estrane, and gonane derivatives. The pregnane 
progestins, derived from 17-alpha-hydroxy -progesterone, include, for example, 
medroxyprogesterone acetate, chlormadinone acetate, megestrol acetate, and cyproterone 
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acetate. These are generally 20% to 50% of the potency of norethindrone. The estranes, 
derived from 19-nortestosterone include norethindrone, norethynodrel, lynestrenol, 
norethindrone acetate, ethynodiol acetate, and norethindrone enanthate. All of these are 
metabolized to norethindrone and are roughly equivalent to the same dosage of norethindrone. 
The gonanes are derived from the basic estrane structure, with the addition of an ethyl group 
of position 13 of the molecule. This additional ethyl group confers augmented progestogenic 
activity, and also significant androgenic effects. Drugs in this group include, for example, 
norgestrel (-d and -1), norgestimate, desogestrel, and gestodene. All of these are roughly 
equivalent to four times the dose of norethindrone. The progestins further include 
dehydrogestrone; desogestrel; 3-ketodesogestrel ; dienogest; norethisterone; norethisterone 
acetate; progesterone; trimegestone; 1 9-nor- 1 7-hydroxy progesterone ester; D-17P-acetoxy-13P- 
ethyl-17a-ethinyl-gon-4-en-3-one oxime; 1 7-hydroxyprogesterone esters and 1 9-nor- 17- 
hydroxyprogesterone esters, 1 7a-ethiny ltestosterone, 1 7a-ethinyl- 1 9-nortestosterone and 
derivatives thereof; 1 7-hyroxyprogesterone, 1 7-hydroxyprotesterone esters, 1 9-nor- 1 7- 
hydroxyprogesterone, 1 9-nor- 1 7-hydroxyprogesterone esters, 1 7a-ethinyltestosterone, 1 7a- 
ethinyl- 1 9-nortestosterone, d- 1 7p-acetoxy- 1 3 P-ethyl- 1 7ot-ethiny 1- 1 7p-hydroxygon-4- en-3-one, 
1 3 p-ethyl- 1 7p-hydroxygon-4-en-3 -one, 1 3 p, 1 7a-diethy 1- 1 7p-hydroxygon-4-en-3-one, 

chlormadione acetate, dimethistrone, 17cc-ethinyl-P-acetoxy-19-norandrost-4-en-3 one oxime, 3- 
ketodesogestrel, desogestrel, gestodene, and gestodene acetate. 

Progestogenic agents have a variety of biological effects including antifertility, 
inhibition of midcycle luteinizing hormone surge, inhibition of ovulation, inhibition of corpus 
lutetium function and development, and production of a secretory endometrium. In addition, 
the progestins have important effects on carbohydrate metabolism, lipid and lipoprotein 
metabolism and have cardiovascular effects. 

Progestogenic potency can be measured by other biological outcomes, including 
the ability of these agents to bind to the progesterone receptor. The progestogenic activity of 
the various progestin derivatives can vary. In a review of the literature, Dorflinger has noted 
that the progestogenic potency of all these estrane drugs is equivalent, and exhibit only 5-10 
percent of the progestogenic activity of levonorgestrel. 
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In addition to their progestogenic effects, the synthetic progestins have the 
ability to bind to both estrogen and androgen receptors, to a varying degree. These drugs can 
therefore have estrogenic, androgenic, antiestrogenic or antiandrogenic effects. For example, 
the estrane progestins are weak estrogen agonists, and therefor have slight estrogen activity. 
In contrast, the gonane levonorgestrel has no estrogenic activity, but does have androgenic 
activity. The 19-nortestosterone derivatives have androgenic activity mediated by variable 
binding to the androgen receptor. 

Given the diverse binding patterns of the different synthetic progestins to 
various receptors (progestin, androgen and estrogen receptors), the estrogenic, progestogenic 
and androgenic activity can vary among the different synthetic progestin formulations, thus 
leading to varying degrees of progestational activity and androgenic side effects. For example, 
the progestational binding activity of norethindrone is less than 20% that of levonorgestrel and 
less than 10% that of 3-ketodesogestrel, the active metabolite of the progestin desogestrel, 
while the binding affinity of norethindrone to the androgen receptor is similar to that of 3- 
ketodesogestrel, and yet both compounds have less than 50% of the nuclear cell androgenic 
activity of levonorgestrel. 

It is contemplated that the progestins with more androgenic activity and less 
estrogenic activity, such as levonorgestrel, may be preferred as more potent for preventing the 
development of ovarian cancer, including in the OCP and HRT regimens of this invention 
described herein. Such agents would include the 19-nortestosterone derivatives, such as 
norethindrone, norethynodrel, lynestrenol, norethindrone acetate, ethynodiol acetate, and 
norethindrone enanthate. 

Table 4 below shows the bioeffects of some progestins where the quantity of 
progestin is held constant (i.e., effect per mg of progestin). The table is reproduced from 
Principles and Practice of Endocrinology and Metabolism, Second Edition, Chapter 102. 
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Table 4 



EXTENT OF VARIOUS BIOEFFECTS OF PROGESTINS 




EFFECT 


STRONG 


WEAK 


ANDROGENIC 


Norgestrel 
Levonorgestrel 
Norethindrone acetate 


Ethynodiol diacetate 

Norethindrone 

Desogestrel 


ESTROGENIC 


Norethynodrel 
Ethynodiol diacetate 
Norethindrone 


Gestodene 

Norgestimate 

Levonorgestrel 


ANTIESTROGENIC 


Norethindrone acetate 

Norgestrel 

Levonorgestrel 

Desogestrel 

Gestodene 

Norgestimate 


Norethindrone diacetate 
Norethindrone 
Ethynodiol diacetate 


PROGESTATIONAL 


Norgestrel 

Levonorgestrel 

Norethindrone 

Norethindrone acetate 

Ethynodiol diacetate 

Norethynodrel 

Desogestrel 

Gestodene 

Norgestimate 





Table 4 shows that various progestin have higher antiestrogenic effect. This 
invention contemplates that the progestins classified in Table 4 as "strong" for antiestrogenic 
effect (as well as other progestins having antiestrogenic strength at least as high as one or more 
of these progestins) are preferred progestins for this invention, including the OCP and HRT 
regimens described herein. The progestins classified as "strong" for progestational effect (as 
well as other progestins having progestational effect at least as high as one or more of those 
classified progestins) are also preferred progestins for this invention, including the OCP and 
HRT regimens described herein. Progestins classified as "strong" in both categories (as well 
as other progestins having progestational and antiestrogenic activity at least as high as one or 
more of such classified progestins) are also preferred, including for the OCP and HRT 
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regimens described herein. Progestins classified as "strong" in androgenic effect in Table 4 
(as well as other progestins having androgenic effect at least as high as one of those classified 
progestins) are also preferred for an aspect of this invention including for the OCP and HRT 
regimens described herein. 

The term "upregulating agent which binds to the progestin receptor" includes 
any compounds which bind to the progestin receptor and further induces upregulation of TGF- 
(3 response and/or apoptosis in the ovarian epithelium. It is contemplated that an upregulating 
agent which binds to the progestin receptor, including such agents which induce no 
progestational effect, can be used in any of the regimens described herein (including HRT and 
OCP regimens) in addition to the agents described for each such regimen. It is contemplated 
that an upregulating agent which binds to the progestin receptor, including such agents which 
induce no progestational effect, can be used in lieu of the progestin identified in the regimens 
described herein, including the OCP and HRT regimens. It is preferred that the upregulating 
agent which binds to the progestin receptor induces upregulation of TGF-P response and/or 
induces apoptosis in the ovarian epithelium at a rate per mg at least as high as compared to 
levonorgestrel. 

The term "estrogen" and "estrogen product" as used herein includes natural 
estrogens such as estrone, estrone sulfate, estrone sulfate piperazine salt, estradiol and estriol, 
and their esters, as well as ethinyl estradiol, mestranol (a 50 mg dosage of which is equivalent 
to 35 mg of ethinyl estradiol), conjugated equine estrogen, esterified estrogens, estropipate, 
1 7ct-ethinylestradiol, esters and ethers of 1 7a-ethinylestradiol such as, for example, 17a- 
ethinylestradiol 3-dimethylamino propionate, 1 7oc-ethinylestradiol 3-cyclopentyl ether 
(quinestrol) and 1 7a-ethinylestradiol 3-methyl ether (mestranol), estradiol- 17beta, estradiol 
valerate, piperazine estrone sulphate, estriol succinate, and polyestrol phosphate and other 
estrogen equivalents and estrogen agonists and antagonists (but, as is commonly undertood in 
the art, does not include progestins (even progestins having estrogenic activity)). 

In one aspect of the invention, a method is provided for preventing the 
development of ovarian cancer comprising administering to a female subject a composition 
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consisting essentially of a progestin product (i.e., a progestin product alone without an 
estrogen product) or a composition comprising a progestin product with other active agents, 
but in the absence of an estrogen. The female subject may be a fertile female or an infertile 
female, including perimenopausal and postmenopausal women. The most preferred product 
for administration would be an agent that provides the greatest rate of TGF-P response in 
ovarian epithelial cells with the least side effects, and/or the greatest rate of apoptosis of 
ovarian epithelial cells with the least side effects. Use of a progestin product for longer 
durations, or at higher doses, at appropriate intervals, and/or use of an agent that maximizes 
TGF-P expression in ovarian epithelial cells and/or apoptosis, without creating unacceptable 
side effects, in fertile or infertile women may reduce the risk of ovarian cancer further than 
that previously achieved by combination oral contraceptive use. 

Another aspect of the present invention contemplates expanding the clinical 
usage of progestin drugs beyond the current use of these drugs as oral contraceptive agents in 
young women or as part of estrogen-progestin hormone replacement regimens in 
postmenopausal women. In addition, methods are provided for preventing the development of 
ovarian cancer comprising administering a progestin product to a fertile female subject both 
according to regimens that are effective for contraception and according to regimens that are 
not effective for contraception. This can be accomplished in a number of ways, including 
altering the dosage of progestin product, the type of progestin product, the ratio of progestin 
product to estrogen product, or the timing of administration. Also specifically contemplated is 
administration of a progestin product in doses higher than those currently used for 
contraception. In addition, other TGF-P inducing agents and/or apoptosis-inducing agents can 
be added to the OCP formulations to enhance their ovarian cancer preventive effect. 

Oral contraceptive administration regimens are selected to simulate the normal 
menstrual cycle, which averages 28 days in women of reproductive age. The menstrual cycle 
begins at the onset of a menstrual bleeding episode and lasts until the onset of the next. Thus, 
day 1 of a cycle would be the first day of menstruation, and day 28 would be the day before 
the onset of the next menstrual bleeding episode. Oral contraceptives are typically taken daily, 
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at the same time each day, for 21 days, followed by a placebo for the next 7 days. The female 
generally experiences a menstrual bleeding episode during the seven-day placebo period. 
Thus, a woman first starting on oral contraceptives is generally instructed to begin taking them 
at some time between day 1 and 7. 

The oral contraceptives must be taken according to the daily regimen for a full 
menstrual cycle before they are effective for contraception. A woman beginning an oral 
contraceptive regimen is not effectively protected against conception if the oral contraceptives 
are taken for less than the full menstrual cycle, if they are not taken daily, and if they are not 
taken for 21 consecutive days. A minimum blood level of the exogenously administered 
estrogen or progestin hormones must be maintained daily in order to suppress ovulation. If the 
blood level drops too low, ovulation may occur and the other inhibitory mechanisms on the 
reproductive tract may fail to prevent conception. 

According to another aspect of present invention, a regimen of progestin 
product administration that is not effective and/or not intended for contraception would 
include, for example, administering or delivering (regardless of whether the route of 
administration is oral or via injection or implant) progestin products in doses lower than those 
effective for contraceptive use and/or lower than those previously used in contraceptives; 
administering progestin products with estrogen products at a progestin/estrogen ratio that is 
higher than that previously used in contraceptives; administering the drug for less than one 
menstrual cycle; administering the drug for nonconsecutive menstrual cycles, e.g. , every other 
cycle; administering the drug for one or more menstrual cycles for fewer than 21 consecutive 
days in each cycle; delivering the drug (regardless of whether the route of administration is 
oral or via injection or implant) with a less than daily frequency; or administering the drug for 
one or more menstrual cycles according to a regimen that fails to maintain a contraceptive 
blood level of the drug or its active metabolite for 21 consecutive days in each cycle. A 
regimen of progestin product administration that is different from that currently used for 
contraception would also include administering the progestin product at a daily dose higher or 
at a higher dose per unit of time than that currently used for contraception. A unit of time 
could consist of one day, one to three days, as many as five days, 5 days to two weeks, two to 



o o 



four weeks, or one to three months or longer. Exemplary regimens according to this aspect of 
the invention include administering progestin product at a dose equal to or greater than 2.5 mg 
daily, equal to or higher than 5 mg daily, or equal to or higher than 10 mg daily of a 
norethindrone equivalent dose. Another exemplary regimen includes administering progestin 
product at a dose less than a dose equivalent to 1 mg daily of norethindrone, more preferably 
less than 0.2 mg daily, or less than 0.05 mg daily, and possibly as low as 0.025 mg daily of a 
norethindrone equivalent dose. A further exemplary regimen includes administering a 
progestin product with an estrogen product at a ratio of greater than 50:1 by weight in 
norethindrone/ethinyl estradiol equivalent doses with a ratio greater than 100:1 or 239:1 by 
weight being preferred ratios. Additional exemplary regimens include administering any dose 
of progestin product with a less than daily frequency; or administering any dose of progestin 
product for a brief time, e.g. , one week only, during the menstrual cycle. 

It is contemplated that the most desirable mode of administration may be 
administering the progestin product for a brief period sufficient to induce TGF-p expression 
and/or produce apoptotic turnover of damaged ovarian cells, followed by repeated dosing 
periods at intervals, for example monthly, two to six times per year or every 1, 3, 5 or 10 
years, selected to provide apoptotic turnover adequate to prevent malignant transformations. 
The most preferable progestin product for administration would be a product that maximizes 
TGF-p expression and/or the apoptotic turnover of ovarian epithelial cells and minimizes any 
side effects. 

This invention further includes a method for preventing the development of 
ovarian cancer comprising administering a TGF-P inducing agent in an OCP regimen which is 
effective for contraception. Thus, this invention contemplates that regimens known to be 
effective for contraceptive use, including the regimens and formulations discussed in the text and 
tables of the background section of this application, are modified to include a second progestin 
(preferably one having progestational effect per mg at least as high as one or more of the 
progestins listed as "strong" in this category in Table 4and/or having antiestrogenic effect per mg 
at least as high as one or more of the progestins listed as "strong" in this category in Table 4 
and/or having androgenic effect per mg at least as high as one or more of the progestins listed as 
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"strong" in that category in Table 4), a Vitamin D component, or any other TGF-p inducing 
agent. The agent can be put in one or more of the pills on the OCP regimen, including the 
otherwise placebo pills or pills containing hormones. 

One embodiment of this invention further contemplates these use, in any of the 
formulations discussed herein, including OCP regimens, of progestins having progestational 
activity per mg at least as high as one or more of the progestins listed as "strong" in this 
category in Table 4. Further, the progestins having progestational activity as high as such listed 
progestins in uterine and ovarian epithilium tissues can be preferred in this aspect of the 
invention. Further, the progestins having antiprogestational activity with respect to the breast 
tissues can be another preferred aspect of this invention. Such progestins are useful for any of 
the OCP regimens described herein either as the sole progestin or as a second progestin added to 
one or more of the daily dosages in an amount sufficient to protect the breast tissues. When used 
as a second progestin in a regimen, the doasge of the second progestin is provided in one 
embodiment at a dosage equivalent of at least 0.125 mg of levonorgestrel, alternatively at least 
0.25, alternatively at least 0.5, and alternatively at least 1.0, and alternatively at least 2.0, or 
alternatively at least 3.0 or more. (Preferably, the OCP regimens utilize a progestin having a 
progestational effect per mg as strong as levonorgestrel and/or an antiestrogenic effect per mg as 
strong as levonorgestrel.) 

Further, the invention contemplates the use, in any of the formulations discussed 
herein, including OCP regimens, of progestins having antiestrogenic effect per mg at least as 
high as one or more of the progestins listed as "strong" in that category in Table 4. Particularly, 
progestins having antiestrogenic activity with respect to the ovarian epithilium and/or 
antiestrogenic activity with respect to the uterus and/or antiestrogenic activity with respect to the 
breast can be used for regimens of this invention, including any of the OCP regimens described 
herein either as the sole progestin or as a second progestin added to one or more of the daily 
dosages in an amount sufficient to protect the breast tissues, the ovarian epithilium and/or the 
uterus.. When used as a second progestin in a regimen, the dosage of the second progestin is 
provided in one embodiment at a dosage equivalent of at least 0.125 mg of levonorgestrel, 
alternatively at least 0.25, alternatively at least 0.5, and alternatively at least 1.0, and 
alternatively at least 2.0, or alternatively at least 3.0 or more. (Preferably, the OCP regimens 
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utilize a progestin having a progestational effect per mg as strong as levonorgestrel and/or an 
antiestrogenic effect per mg as strong as levonorgestrel. )The invention includes a contraceptive 
kit comprising tablets according to any of the regimens for oral contraception described in this 
application. The regimen is formulated to increase the TGF-p expression and/or apoptotic effect 
of the regimen in the manner as taught in this application. For example, the regimens of this 
invention include the OCP regimens described in Table 2, but modified to increase TGF-p 
expression and/or apoptosis induction by increasing the level of progestin in one or more tablets 
in each cycle or by increasing the level of progestin in one or more tablet one of the months in a 
three month cycle or by adding a different progestin in one or more of the tablets. Alternatively, 
another non-progestin agent could be added to one or more of the tablets to increase TGF-P 
expression and/or apoptotic inductionor the formualtion could be modified by changing the 
progestin to one which is more potent for TGF-P upregulation or apoptotic effect_This invention 
contemplates both mono-phasic and multi-phasic regimens (including both OCP, HRT and othe 
rtypes of regimens). By the term "mono-phasic" as used herein, applicant means that within a 
cycle, the daily dosage of the therapuetically active compounds remains constant, except for 
placebo days, if any, in the regimen. For example, a regimen having 21 days of a constant level 
of progestin and estrogen with 7 days of placebo is mono-phasic as used herein. However, if 
another therapuetically active compound such as a vitamin or a retinoid is added to the otherwise 
placebo, then the regimen would not be mono-phasic as used herein: it would be multi -phasic, 
specifically bi-phasic, according to this application's use of the term. 

By the term "multi-phasic" as used herein, applicant means that within a cycle, 
the daily dosage of the therapuetically active compounds varies at least once so that there are at 
least two phases with different levels and/or types of therapuetically active compounds. 
Accordingly, as the "phase" term is used herein by applicant, each "phase" in a multi-phase 
regimen is either the first phase having one or more therapuetically active compounds or a 
subsequent phase having one or more therapuetically active compounds with different levels 
and/or types of therapuetically active compounds as compared to the immediately prior phase. 
For example, a 28-day regimen having 21 days of a constant level of progestin and estrogen with 
7 days of a estrogen bridge would be multi-phasic as used herein, specifically bi-phasic. A 
regimen having 7 days of progestin A, followed by 7 days of progestin B, followed by 7 days of 
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progestin A at the same level as the first 7 days, followed by 7 days of placebo would be multi- 
phasic, having three phases and thus tri-phasic as those terms are used in this application. 

The invention contemplates multi-phasic regimens, including OCP and HRT 
regimens, having two phases, having at least two phases, having three phases, having at least 
three phases, having four phases, having at least four phases, having five phases, having at least 
five phases, having six phases, having at least six phases, having seven phases, having at least 
seven phases, having eight phases, having at least eight phases, having nine two phases, having 
at least nine phases, having ten phases, having at least ten phases, having eleven phases, having 
at least eleven phases, having twelve phases, having at least twelve phases, having thirteen 
phases, having at least thirteen phases, having fourteen phases, having at least fourteen phases, 
having fifteen phases, having at least fifteen phases, having sixteen phases, or having at least 
sixteen phases. 

This invention contemplates multi-phasic OCP regimens for reducing the risk of 
ovarian cancer by increasing TGF-P expression and/or apoptosis in the ovarian epithelium 
where the regimens have at least two phases with one or more of the daily dosages in one of the 
phases having at least 0.5 mg of norgestimate, preferably at least 0.8, more preferably at least 
1.2, and even more preferably at least 1.8, and most preferably at least 2.5 or more. This phase 
of the regimen is administered at least one day, more preferable at least two days or alternatively 
at least 3 days. Preferred ranges for the length of this phase are from 1-15 days, from 2-1 1 days, 
and from 3-7 days. The estrogen level used in this regimen preferably has no daily dosage 
exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 meg, and even 
more preferably not to exceed 25 meg, with EE and 1 7-Beta estradiol being preferred estrogens. 
A weaker estrogen or an estrogen having antiestrogenic activity (such as SERMs discussed 
below) can be used or added as a second estrogen to any of the regimens of this paragraph. One 
version of the regimen of this paragraph has the total dosage of norgestimate in a cycle not to 
exceed 8 mg. Another version of the regimen of this paragraph has the total dosage of 
norgestimate in a cycle exceeding 10 mg, preferably exceeding 15 mg. The cycle for the 
regimen is preferably 28 days, but other lengths are contemplated. The regimen of this 
paragraph can be bi-phasic, or can have at least three phases, and includes triphasic regimens. 
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This invention provides a method of contraception which comprises administering to a female of 
child bearing age the OCP regimen of this paragraph. 

This invention contemplates multi-phasic OCP regimens for reducing the risk of 
ovarian cancer by increasing TGF-P expression and/or apoptosis in the ovarian epithelium 
where the regimens have at least two phases with one or more of the daily dosages in one of the 
phases having at least 2.1 mg of norethindrone, preferably at least 2.5, more preferably at least 
3.0, and even more preferably at least 4,0, and most preferably at least 5.0. This phase of the 
regimen is administered at least one day, more preferable at least two days or alternatively at 
least 3 days. Preferred ranges for the length of this phase are from 1-15 days, from 2-11 days, 
and from 3-7 days. The estrogen level used in this regimen preferably has no daily dosage 
exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 meg, and even 
more preferably not to exceed 25 meg, with EE and 17-Beta estradiol being preferred 
estrogens. A weaker estrogen or an estrogen having antiestrogenic activity (such as SERMs 
discussed below) can be used or added as a second estrogen to any of the regimens of this 
paragraph. One version of the regimen of this paragraph has the total dosage of norethindrone 
in a cycle not to exceed 10 mg. Another version of the regimen of this paragraph has the total 
dosage of norgestimate in a cycle exceeding 20 mg, preferably exceeding 25 mg, more 
preferably exceeding 30 mg and even more preferably exceeding 40mg. The cycle for the 
regimen is preferably 28 days, but other lengths are contemplated. The regimen of this 
paragraph can be bi-phasic, or can have at least three phases, and includes triphasic regimens. 
This invention provides a method of contraception which comprises administering to a female of 
child bearing age the OCP regimen of this paragraph. 

This invention contemplates multi-phasic OCP regimens for reducing the risk of 
ovarian cancer by increasing TGF-P expression and/or apoptosis in the ovarian epithelium 
where the regimens have at least two phases with one or more of the daily dosages in one of the 
phases having at least 1.0 mg of levonorgestrel, alternatively at least 1.5, alternatively at least 
2.0, and alternatively at least 2.5, and alternatively at least 3.0, or alternatively at least 4.0 or 
more. This phase of the regimen is administered at least one day, more preferable at least two 
days or alternatively at least 3 days. Preferred ranges for the length of this phase are from 1-15 
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days, from 2-1 1 days, and from 3-7 days. The estrogen level used in this regimen preferably has 
no daily dosage exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 
meg, and even more preferably not to exceed 25 meg, with EE and 17-Beta estradiol being 
preferred estrogens. A weaker estrogen or an estrogen having antiestrogenic activity (such as 
SERMs discussed below) can be used or added as a second estrogen to any of the regimens of 
this paragraph. One version of the regimen of this paragraph has the total dosage of 
levonorgestrel in a cycle not to exceed 12 mg and alternatively not to exceed 10 mg and 
alternatively not to exceed 7.5 mg. Another version of the regimen of this paragraph has the 
total dosage of levonorgestrel in a cycle exceeding 15 mg, preferably exceeding 25 mg, more 
preferably exceeding 30 mg and even more preferably exceeding 40mg. The cycle for the 
regimen is preferably 28 days, but other lengths are contemplated. The regimen of this 
paragraph can be bi-phasic, or can have at least three phases, and includes triphasic regimens. 
This invention provides a method of contraception which comprises administering to a female of 
child bearing age the OCP regimen of this paragraph. 

This invention contemplates multi-phasic OCP regimens for reducing the risk of 
ovarian cancer by increasing TGF|3 expression and/or apoptosis in the ovarian epithelium 
where the regimens have at least two phases with one or more of the daily dosages in one of the 
phases having at least 1.0 mg of norgestrel, alternatively at least 1.5, alternatively at least 2.0, 
and alternatively at least 2.5, and alternatively at least 3.0, or alternatively at least 4.0 or more. 
This phase of the regimen is administered at least one day, more preferable at least two days or 
alternatively at least 3 days. Preferred ranges for the length of this phase are from 1-15 days, 
from 2-11 days, and from 3-7 days. The estrogen level used in this regimen preferably has no 
daily dosage exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 
meg, and even more preferably not to exceed 25 meg, with EE and 17-Beta estradiol being 
preferred estrogens. A weaker estrogen or an estrogen having antiestrogenic activity (such as 
SERMs discussed below) can be used or added as a second estrogen to any of the regimens of 
this paragraph. One version of the regimen of this paragraph has the total dosage of norgestrel in 
a cycle not to exceed 12 mg and alternatively not to exceed 10 mg and alternatively not to exceed 
7.5 mg. Another version of the regimen of this paragraph has the total dosage of norgestrol in a 
cycle exceeding 15 mg, preferably exceeding 25 mg, more preferably exceeding 30 mg and even 
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more preferably exceeding 40mg. The cycle for the regimen is preferably 28 days, but other 
lengths are contemplated. The regimen of this paragraph can be bi-phasic, or can have at least 
three phases, and includes triphasic regimens. This invention provides a method of 
contraception which comprises administering to a female of child bearing age the OCP regimen 
of this paragraph. 

This invention contemplates multi-phasic OCP regimens for reducing the risk of 
ovarian cancer by increasing TGF-p expression and/or apoptosis in the ovarian epithelium 
where the regimens have at least two phases with one or more of the daily dosages in one of the 
phases having at least 1.0 mg of norethindrone acetate , alternatively at least 1.5, alternatively at 
least 2.0, and alternatively at least 2.5, and alternatively at least 3.0, or alternatively at least 4.0 
or more. This phase of the regimen is administered at least one day, more preferable at least two 
days or alternatively at least 3 days. Preferred ranges for the length of this phase are from 1-15 
days, from 2-1 1 days, and from 3-7 days. The estrogen level used in this regimen preferably has 
no daily dosage exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 
meg, and even more preferably not to exceed 25 meg, with EE and 17-Beta estradiol being 
preferred estrogens. A weaker estrogen or an estrogen having antiestrogenic activity (such as 
SERMs discussed below) can be used or added as a second estrogen to any of the regimens of 
this paragraph. One version of the regimen of this paragraph has the total dosage of 
norethindrone acetate in a cycle not to exceed 12 mg and alternatively not to exceed 10 mg and 
alternatively not to exceed 7.5 mg. Another version of the regimen of this paragraph has the 
total dosage of norethindrone acetate in a cycle exceeding 15 mg, preferably exceeding 25 mg, 
more preferably exceeding 30 mg and even more preferably exceeding 40mg. The cycle for the 
regimen is preferably 28 days, but other lengths are contemplated. The regimen of this 
paragraph can be bi-phasic, or can have at least three phases, and includes triphasic regimens. 
This invention provides a method of contraception which comprises administering to a female of 
child bearing age the OCP regimen of this paragraph. 

This invention contemplates multi-phasic OCP regimens for reducing the risk of 
ovarian cancer by increasing TGF-(3 expression and/or apoptosis in the ovarian epithelium 
where the regimens have at least two phases with one or more of the daily dosages in one of the 
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phases having at least 0.7 mg of desogestrol , alternatively at least 1.2 5 alternatively at least 1.8, 
and alternatively at least 2.4, and alternatively at least 3.0, or alternatively at least 4.0 or more. 
This phase of the regimen is administered at least one day, more preferable at least two days or 
alternatively at least 3 days. Preferred ranges for the length of this phase are from 1-15 days, 
from 2-11 days, and from 3-7 days. The estrogen level used in this regimen preferably has no 
daily dosage exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 
meg, and even more preferably not to exceed 25 meg, with EE and 17-Beta estradiol being 
preferred estrogens. A weaker estrogen or an estrogen having antiestrogenic activity (such as 
SERMs discussed below) can be used or added as a second estrogen to any of the regimens of 
this paragraph . One version of the regimen of this paragraph has the total dosage of desogestrol 
in a cycle not to exceed 12 mg and alternatively not to exceed 10 mg and alternatively not to 
exceed 7.5 mg. Another version of the regimen of this paragraph has the total dosage of 
desogestrol in a cycle exceeding 10 mg, preferably at least 15 mg, more preferably at least 20 mg 
and even more preferably at least 30mg. The cycle for the regimen is preferably 28 days, but 
other lengths are contemplated. The regimen of this paragraph can be bi-phasic, or can have at 
least three phases, and includes triphasic regimens. This invention provides a method of 
contraception which comprises administering to a female of child bearing age the OCP regimen 
of this paragraph. 

This invention contemplates multi-phasic OCP regimens for reducing the risk of 
ovarian cancer by increasing TGF-P expression and/or apoptosis in the ovarian epithelium 
where the regimens have at least two phases with one or more of the daily dosages in one of the 
phases having at least 4.1 mg of dienogest or drosprirenone , alternatively at least 5.0, 
alternatively at least 6.0, and alternatively at least 6.5, and alternatively at least 7.0, or 
alternatively at least 8.0 or more. This phase of the regimen is administered at least one day, 
more preferable at least two days or alternatively at least 3 days. Preferred ranges for the length 
of this phase are from 1-15 days, from 2-1 1 days, and from 3-7 days. The estrogen level used in 
this regimen preferably has no daily dosage exceeding 50 meg EE dosage equivalent, and more 
preferably not to exceed 35 meg (as used herein "\ig" and "meg" each mean microgram), and 
even more preferably not to exceed 25 meg, with EE and 17-Beta estradiol being preferred 
estrogens. A weaker estrogen or an estrogen having antiestrogenic activity (such as SERMs 
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discussed below) can be used or added as a second estrogen to any of the regimens of this 
paragraph . One version of the regimen of this paragraph has the total dosage of dienogest or 
drosprirenone in a cycle not to exceed 20 mg and alternatively not to exceed 15 mg and 
alternatively not to exceed 9.0 mg. Another version of the regimen of this paragraph has the 
total dosage of dienogest or drosprirenone in a cycle exceeding 30 mg, preferably exceeding 40 
mg, more preferably exceeding 45 mg and even more preferably exceeding 50mg. The cycle for 
the regimen is preferably 28 days, but other lengths are contemplated. The regimen of this 
paragraph can be bi-phasic, or can have at least three phases, and includes triphasic regimens. 
This invention provides a method of contraception which comprises administering to a female of 
child bearing age the OCP regimen of this paragraph. 

This invention contemplates multi-phasic OCP regimens for reducing the risk of 
ovarian cancer by increasing TGF-p expression and/or apoptosis in the ovarian epithelium 
where the regimens have at least two phases with one or more of the daily dosages in one of the 
phases having a progestin at a dosage equivalent of at least 1.0 mg of levonorgestrel, 
alternatively at least 1.5, alternatively at least 2.0, and alternatively at least 2.5, and alternatively 
at least 3.0, or alternatively at least 4.0 or more. This phase of the regimen is administered at 
least one day, more preferable at least two days or alternatively at least 3 days. Preferred ranges 
for the length of this phase are from 1-15 days, from 2-1 1 days, and from 3-7 days. The estrogen 
level used in this regimen preferably has no daily dosage exceeding 50 meg EE dosage 
equivalent, and more preferably not to exceed 35 meg, and even more preferably not to exceed 
25 meg, with EE and 17-Beta estradiol being preferred estrogens. A weaker estrogen or an 
estrogen having antiestrogenic activity (such as SERMs discussed below) can be used or added 
as a second estrogen to any of the regimens of this paragraph One version of the regimen of 
this paragraph has the total dosage of progestin at a dosage equivalent in a cycle not to exceed 12 
mg of levonorgestrel and alternatively not to exceed 10 mg dosage equivalent and alternatively 
not to exceed 7.5 mg dosage equivalent. Another version of the regimen of this paragraph has 
the total dosage of progestin at a dosage equivalent in a cycle exceeding 1 5 mg of levonorgestrel, 
preferably exceeding 25 mg dosage equivalent, more preferably exceeding 30 mg dosage 
equivalent and even more preferably exceeding 40 mg dosage equivalent. The cycle for the 
regimen is preferably 28 days, but other lengths are contemplated. The regimen of this 
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paragraph can be bi-phasic, or can have at least three phases, and includes triphasic regimens. 
This invention provides a method of contraception which comprises administering to a female of 
child bearing age the OCP regimen of this paragraph. 

This invention also provides a method of contraception which comprises 
administering to a female of child bearing age for 23-25 consecutive days, a first phase 
combination of a progestin at a daily dosage of 40-500 meg trimegestone, 250 mcg-4 mg 
dienogest, or 250 mcg-4 mg drospirenone, and an estrogen at a daily dosage equivalent in 
estrogenic activity to 10-30 meg ethinyl estradiol for 9-13 days beginning on day 1 of the 
menstrual cycle, wherein the same dosage of the progestin and estrogen combination is 
administered in each of the 9- 1 3 days, and a second phase combination of a progestin at a daily 
dosage of 40-500 meg trimegestone, 250 mcg-4 mg dienogest, or 250 mcg-4 mg drospirenone, 
and an estrogen at a daily dosage equivalent in estrogenic activity to 10-30 mcgethinyl estradiol, 
for 11-15 days beginning on the day immediately following the last day of administration of the 
first phase combination, wherein the same dosage of the progestin and estrogen combination is 
administered in each of the 11-15 days, provided that the daily dosage of second phase progestin 
is greater than the daily dosage of the first phase progestin and that the daily dosage of the 
second phase estrogen is greater than or equal to the daily dosage of the first phase estrogen and 
wherein the regimen is modified so that one or more of the daily dosages further includes a TGF- 
Beta upregulating agent and/or apoptosis-inducing agent such as one or more selected from the 
group of the retinoids, dietary flavanoids, anti-inflammatory drugs, monoterpenes, S-adenosyl-L- 
methionine, selenium and vitamin D compounds (in one of the hormonal dosages and/or 
otherwise placebos). Alternatively, the regimen is modified such that one or more of the daily 
dosages includes at least 1.0 mg trimegestone, at least 5.0 mg dienogest, or at least 5.0 mg 
drospirenone. 

This invention further includes a method of contraception which comprises 
administering orally to a female of child bearing age for 23-25 consecutive days, a first phase 
combination of a progestin at a daily dosage selected from the group consisting of 40-500 meg 
trimegestone, 250 mcg-4 mg dienogest, and 250 mcg-4 mg drospirenone, and an estrogen at a 
daily dosage equivalent in estrogenic activity to 10-30 meg ethinyl estradiol for 3-8 days 
beginning on day 1 of the menstrual cycle, wherein the same dosage of the progestin and 
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estrogen combination is administered in each of the 3-8 days, a second phase combination of a 
progestin at a daily dosage selected from the group consisting of 40-500 meg trimegestone, 250 
mcg-4 mg dienogest, and 250 mcg-4 mg drospirenone, and an estrogen at a daily dosage 
equivalent in estrogenic activity to 10-30 meg ethinyl estradiol, for 4-15 days beginning on the 
day immediately following the last day of administration of the first phase combination, wherein 
the same dosage of the progestin and estrogen combination is administered in each of the 4-15 
days, a third phase combination of a progestin at a daily dosage selected from the group 
consisting of 40-500 meg trimegestone, 250 mcg-4 mg dienogest, and 250 mcg-4 mg 
drospirenone, and an estrogen at a daily dosage equivalent in estrogenic activity to 10-30 meg 
ethinyl estradiol, for 4-15 days beginning on the day immediately following the last day of 
administration of the second phase combination, wherein the same dosage of the progestin and 
estrogen combination is administered in each of the 4-15 days, and an estrogen phase estrogen at 
a daily dosage equivalent in estrogenic activity to 5-30 meg ethinyl estradiol, for 3-5 days 
beginning on the day immediately following the last day of administration of the third phase 
combination, wherein the same dosage of the estrogen is administered in each of the 3-5 days, 
provided that the daily dosage of the combination administered in the first phase is not the same 
as the daily dosage of the combination administered in the second phase and that the daily 
dosage of the combination administered in the second phase is not the same as the daily dosage 
of the combination administered in the third phase and wherein the regimen is modified so that 
one or more of the daily dosages further includes a further TGF-Beta upregulating agent and/or 
apoptosis-inducing agent such as one or more selected from the group of the retinoids, dietary 
flavanoids, anti-inflammatory drugs, monoterpenes, S-adenosyl-L-methionine, selenium and 
vitamin D compounds (in one of the hormonal dosages and/or otherwise placebos). 
Alternatively, the regimen is modified such that one or more of the daily dosages includes at 
least 1 .0 mg trimegestone, at least 5.0 mg dienogest, or at least 5.0 mg drospirenone. 

This invention further provides a method of contraception which comprises 
administering to a female of child bearing age a first phase of a combination of a progestin at a 
daily dosage equivalent in progestational activity to 40-125 meg levonorgestrel and an estrogen 
at a daily dosage equivalent in estrogenic activity to 10-20 meg ethinyl estradiol for 3-8 days 
beginning on day 1 of the menstrual cycle. The same daily dosage of the progestin and estrogen 
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is administered for each of the 3-8 days. A second phase of a combination of a progestin at a 
daily dosage equivalent in progestational activity to 40-125 meg levonorgestrel and an estrogen 
at a daily dosage equivalent in estrogenic activity to 10-20 meg ethinyl estradiol is administered 
for 4-15 days beginning on the day immediately following the last day of administration of the 
first phase. The same daily dosage of the progestin and estrogen is administered for each of the 
4-15 days. A third phase of a combination of a progestin at a daily dosage equivalent in 
progestational activity to 40-125 meg levonorgestrel and an estrogen at a daily dosage equivalent 
in estrogenic activity to 10-20 meg ethinyl estradiol is administered for 4-15 days beginning on 
the day immediately following the last day of administration of the second phase. The same daily 
dosage of the progestin and estrogen is administered for each of the 4-15 days. The total 
administration for all three phases is 23-25 days. The daily dosage of the progestin/estrogen 
combination administered in any phase is distinct from the dosage of the progestin/estrogen 
combination administered in either of the other two phases. The regimen is modified so that one 
or more of the daily dosages further includes a TGF-Beta upregulating agent and/or apoptosis- 
inducing agent such as one or more selected from the group of the retinoids, dietary flavanoids, 
anti-inflammatory drugs, monoterpenes, S-adenosyl-L-methionine, selenium and vitamin D 
compounds (in one of the hormonal dosages and/or otherwise placebos). Alternatively, the 
regimen is modified such that one or more of the daily dosages includes a progestin dosage 
equivalent of at least 0.3 mg of levonorgestrel, alternatively at least 0.5, alternatively at least 1.0, 
and alternatively at least 1 .5, and alternatively at least 2.0, or alternatively at least 3.0 or more. 

The invention further includes a method of contraception which comprises 
administering for 21 successive days to a female of childbearing age a combination of an 
estrogen and a progestin in a low but contraceptively effective daily dosage corresponding in 
estrogenic activity to 0.02-0.05 mg of 1 7ct-ethinylestradiol and in progestogenic activity to 
0.065-0.75 mg of norethindrone for 5-8 days; for the next 7-11 days an estrogen daily dosage 
equal to 0.02-0.05 mg of 1 7a-ethinylestradiol and in progestogenic activity to 0.250-1.0 mg of 
norethindrone; and for the next 3-7 days an estrogen daily dosage equal to 0.02-0.05 mg of 17cc- 
ethinylestradiol and in progestogenic activity 0.35-2.0 mg of norethindrone; followed by 6-8 
days without estrogen and progestogen administration, provided that the estrogen daily dosage 
can be the same for each period and wherein the regimen is modified so that one or more of the 
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daily dosages further includes a TGF-Beta upregulating agent and/or apoptosis-inducing agent 
such as one or more selected from the group of the retinoids, dietary flavanoids, anti- 
inflammatory drugs, monoterpenes, S-adenosyl-L-methionine, selenium and vitamin D 
compounds (in one of the hormonal dosages and/or otherwise placebos). Alternatively, the 
regimen is modified such that one or more of the daily dosages includes a progestin dosage 
equivalent of at least 2.1 mg of norethindrone, preferably at least 2.5, more preferably at least 
3.0, and even more preferably at least 4.0, and most preferably at least 5.0. 

This invention further contemplates a method of contraception comprising the 
steps of sequentially-administering to a female of child bearing age: (1) for about 4 to about 7 
days, a composition I containing about 0.5-1.5 mg norethindrone acetate and about 10-50 meg 
ethinyl estradiol, (2) for about 5 to about 8 days, a composition II containing about 0.5-1.5 mg 
norethindrone acetate and about 10-50 meg ethinyl estradiol, and (3) for about 7 to about 12 
days, a composition III containing 0.5-1.5 mg norethindrone acetate and about 10-50 meg ethinyl 
estradiol, wherein the amount of ethinyl estradiol is increased stepwise by the amount of at least 
5 meg in each step and wherein the regimen is modified so that one or more of the daily dosages 
further includes a TGF-Beta upregulating agent and/or apoptosis-inducing agent such as one or 
more selected from the group of the retinoids, dietary flavanoids, anti-inflammatory drugs, 
monoterpenes, S-adenosyl-L-methionine, selenium and vitamin D compounds (in one of the 
hormonal dosages and/or otherwise placebos). Alternatively, the regimen is modified such that 
one or more of the daily dosages includes at least 1.7 mg of norethindrone acetate, alternatively 
at least 2.0, and alternatively at least 2.5, and alternatively at least 3.0, or alternatively at least 
4.0 or more. 

This invention further includes contraceptive regimens which consist of the 
administration of a combinaton of a progestin (50-75 (ag gestodene, 75-125 (ag levonorgestrel, 
60-150 [ig desogestrel, 60-150 |ag 3-ketodesogestrel, 100-300 \ig drospirenone, 100-200 |ag 
cyproterone acetate, 200-300 jag norgestimate, or 350-750 |ag norethisterone) and an estrogen 
(15-25 jag EE dosage equivalent) for 23-24 days per cycle and wherein the regimen is modified 
so that one or more of the daily dosages further includes a TGF-Beta upregulating agent and/or 
apoptosis-inducing agent such as one or more selected from the group of the retinoids, dietary 
flavanoids, anti-inflammatory drugs, monoterpenes, S-adenosyl-L-methionine, selenium and 
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vitamin D compounds (in one of the hormonal dosages and/or otherwise placebos). 
Alternatively, the regimen is modified such that one or more of the daily dosages includes at 
least 250 \ig gestodene, at least 350 \xg levonorgestrel, at least 400 jag desogestrel, at least 400 
|ug 3-ketodesogestrel, at least 750 jag drospirenone, at least 600 jag cyproterone acetate, at least 
800 \xg norgestimate, or at least 2.25 mg norethisterone. 

This invention further contemplates triphasic progestin/estrogen combinations in 
which the amount of the estrogenic component is increased stepwise over the three phases. 
Contraceptive steroid combinations are taken for 4-7 days during the first phase (5 days being 
preferred); for 5-8 days during the second phase (7 days preferred); and for 7-12 days during the 
third phase (9 days being preferred). Following the administration of 21 -days of the 
contraceptive steroid combination, placebo is taken for 7 days. For all three phases, 0.5-1.5 mg 
of norethindrone acetate is used in the progestin, with 1 mg being preferred. 10-30 [ig EE is used 
in the first phase, 20-40 jag in the second, and 30-50 |j.g in the third phase and wherein the 
regimen is modified so that one or more of the daily dosages further includes a TGF-Beta 
upregulating agent and/or apoptosis-inducing agent such as one or more selected from the group 
of the retinoids, dietary flavanoids, anti-inflammatory drugs, monoterpenes, S-adenosyl-L- 
methionine, selenium and vitamin D compounds (in one of the hormonal dosages and/or 
otherwise placebos). Alternatively, the regimen is modified such that one or more of the daily 
dosages includes at least 1.8 mg of norethindrone, preferably at least 2.5, more preferably 3.0, 
and even more preferably 4.0, and most preferably 5.0. 

This invention also contemplates triphasic progestin/estrogen combination 
regimens in which contraceptive hormones are administered for 21 days. Contraceptive steroid 
combinations are taken for 5-8 days during the first phase (7 days being preferred); for 7-11 days 
during the second phase (7 days preferred); and for 3-7 days during the third phase (7 days being 
preferred). In all three phases, an estrogen at a daily dosage equivalent to 20-50 |j,g EE is 
administered in combination with a progestin having a daily dosage equivalent to 65-750 jag 
norethindrone in the first phase, 0.25-1.0 mg norethindrone in the second phase, and 0.35-2.0 mg 
norethindrone in the third phase, and wherein the regimen is modified so that one or more of the 
daily dosages further includes a TGF-Beta upregulating agent and/or apoptosis-inducing agent 
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such as one or more selected from the group of the retinoids, dietary flavanoids, anti- 
inflammatory drugs, monoterpenes, S-adenosyl-L-methionine, selenium and vitamin D 
compounds (in one of the hormonal dosages and/or otherwise placebos). Alternatively, the 
regimen is modified such that one or more of the daily dosages includes at least 2.1 mg of 
norethindrone, preferably at least 2.5, more preferably 3.0, and even more preferably 4.0, and 
most preferably 5.0. 

This invention also contemplates triphasic 21 -day progestin/estrogen combination 
regimens in which a combination of 40-70 \xg gestodene and an estrogen at a daily dosage 
equivalent of 20-35 jag EE is administered for 4-6 days in the first phase; 50-100 jag gestodene 
and an estrogen at a daily dosage equivalent of 30-50 \ig EE is administered for 4-6 days in the 
second phase; and 80-120 |ig gestodene and an estrogen at a daily dosage equivalent of 20-50 (j.g 
EE is administered for 9-11 days in the third phase, and placebo is administered for 7 days 
following the 21 -day contraceptive steroid regimen; and wherein the regimen is modified so that 
one or more of the daily dosages further includes a TGF-Beta upregulating agent and/or 
apoptosis-inducing agent such as one or more selected from the group of the retinoids, dietary 
flavanoids, anti-inflammatory drugs, monoterpenes, S-adenosyl-L-methionine, selenium and 
vitamin D compounds (in one of the hormonal dosages and/or otherwise placebos). 
Alternatively, the regimen is modified such that one or more of the daily dosages includes at 
least 200 meg of gestodene, preferably at least 300, more preferably 600, and even more 
preferably 1000, and most preferably 1500. 

Alternatively, another agent could be added to one or more of the tablets of the 
OCP formulations, including any of the formulations described in the Background, to increase 
TGF-P expression and/or apoptotic induction, or by adding another progestin or changing the 
progestin to one which is more potent for TGF-P upregulation or apoptotic effect. 

It is contemplated that the higher doses of progestins in the preferred regimens for 
either monophasic, biphasic, triphasic or any other multi-phasic schedules can alternatively be 
given in units of time comprising 1 day, 1-3 days, 3-5days, 6-10 days, 10-14 days, or longer. 
Furthermore, these units of time could be applicable to a regimen comprising a one month cycle, 
2 month cycle, 3-6 month cycle or longer. It is further contemplated that exemplary regimens 
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according to this invention would consist of administering progestins in the lowest doses 
possible, except for the units of time during which progestin dose would be markedly increased 
in order to maximize TGF-(5 expression and/or apoptosis in the ovarian epithelium. The objective 
of this approach would be to devise a contraceptive regimen with the least side effects and least 
overall exposure to progestin, while at the same time maximizing preventive effects against 
ovarian cancer. An estrogen having a weak estrogenic activity or antiestrogenic activity can be 
added to any of the formulations mentioned in this paragraph in lieu of or in addition to the 
estrogen in the current formulation. 

Yet another aspect of the present invention provides a method for preventing the 
development of ovarian cancer in infertile female subjects, comprising administering a 
progestin product according to a regimen for hormone replacement therapy. Again, this can be 
accomplished in a number of ways, including altering the dosage, timing, ratio of progestin 
product to estrogen product, or the type of progestin product. Other contemplated regimens 
would include, for example, administering or delivering progestin product in doses lower or 
higher than those previously used in hormone replacement therapy; or administering a 
progestin product with estrogen product at a progestin/estrogen ratio that is higher than that 
previously used in hormone replacement therapy. In addition, or in the alternative, other 
TGF-P inducing agents could be added. 

Estrogen is the primary agent in hormone replacement therapy. Postmenopausal 
women are generally given estrogen alone, or with low doses of progestins. The hormones 
may be administered continuously or cyclically. Continuous administration is typically 0.625 
mg Premarin (a conjugated equine estrogen) daily or its equivalent, with 2.5 mg Pro vera 
(medroxyprogesterone acetate) daily. Cyclical administration is typically 25 consecutive days 
of 0.625 mg Premarin daily, with 10 mg Pro vera daily on days 16 through 25, followed by 5 
days of no hormone treatment (during which time these women will menstruate). 

Exemplary regimens according to this aspect of the present invention include 
HRT regimens with doses of progestin product less than a daily dose equivalent to 2.5 mg of 
medroxyprogesterone acetate daily, or less than 0.5 mg daily of a norethindrone equivalent dose. 
Another exemplary regimen includes a dose of progestin product greater than a daily dose 
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equivalent to 10 mg of medroxyprogesterone acetate daily for 10 days every month. Exemplary 
regimens according to this aspect of the invention include administering progestin product at a 
daily dose equal to or greater than 2.5 mg daily, equal to or higher than 5 mg daily, or equal to or 
higher than 10 mg daily of a norethindrone equivalent dose. Alternatively, a regimen useful 
according to the invention is that by which is administered a cumulative monthly dosage greater 
than the equivalent of 50 mg or more preferably 100 mg of norethindrone. Thus, the invention 
provides progestin product dosages which are greater than those currently administered on a 
daily and/or monthly basis. 

It is contemplated that preferred HRT regimens according to an aspect of the 
invention would contain the lowest possible daily doses of both estrogen and progestin, but 
with intervening phases containing significantly higher doses of progestin in order to maxmize 
biologic effects on the ovarian epithelium such as induction of TGF-(5 and or apoptosis. 
Accordingly, the preferred regimens would minimize risks/side effects by lowering average daily 
dose of hormone during the majority of each hormone cycle, but would provide for maximal 
prevention against ovarian cancer via use of "pulsed 5 high dose exposure to progestins. 

This invention contemplates HRT regimens comprising estrogen and progestin 
such as Prempro where medroxyprogesterone acetate is administered at daily doses greater 
than 10 mg daily, preferably greater than 20 mg daily, and more preferably at least 30 mg 
daily of more for a phase of time that could last one day, one to three days, three to five days, 
5-14 days or more; and with regimen cycles lasting one month, two months, three months or 
more. Alternatively, a more potent progestin such as levonorgestrel is substituted for pro vera 
for one or more of the days of the regimen, at doses such as at least 0.25 mg per day, more 
preferably at least 0.5 mg per day, most preferably at least 1 mg per day or more, for a phase 
of time such as that described above. The levonorgestrel is alternatively added as an additional 
progestin in the regimen in one or more of the daily dosages. 

Ideally, the optimal regimen for HRT would use the lowest dosages of estrogen 
and progestin products possible in combination with cyclic high dosages of progestin to achieve 
protection. According to one such regimen a daily dosage of estrogen comparable to 0.325mg 
to 0.625 mg conjugated estrogen, i.e. 0.010 or 0.015 mg ethinyl estradiol, plus 0.05 mg 
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levonorgestrel is administered daily for days 1-25 followed by administration on days 26-30 of 
the same dosage of an estrogen product plus 0.15 or more preferably 0.25 mg or more 
preferably .5 or even more preferably 1 mg of levonorgestrel. This invention specifically 
includes modifications of each of the current regimens of HRT formulations to maximize the 
protective effect of the regimen. These modifications include adding an additional agent to the 
regimen, specifically a TGF-P inducing and/or apoptosis inducing agent. This invention 
contemplates taking any of the current formulations and adding to one or more daily dosages in 
the regimen a Vitamin D compound. In addition, this invention contemplates taking any of the 
known HRT formulations and adding a retinoid to one or more of the daily dosages in the 
regimen. This invention further contemplates taking any one of the known HRT formulations, 
and changing them to contain a more potent progestin. This invention further contemplates 
adding higher pulses of progestin at one or more points during the one-month cycle or three- 
month cycle of HRT usage. This added pulse of progestin would be at amounts greater than 
5mg of medroxyprogesterone acetate or equivalents thereof per day, preferably with the pulsed 
amount being at least lOmg of progestin-equivalent to medroxyprogesterone acetate or more 
per day, and even more preferrably at dosages of 20 mg or more preferably at least 30 mg 
equivalent of medroxyprogesterone acetate in one or more daily dosages during the cycle. The 
duration of the higher pulse of progestin could be as long as one day, more preferably as long 
as three days, even more preferably as long as 4-10 days during a one month cycle This 
invention further contemplates substituting the estrogen in the current regimens with a weaker 
estrogen or an estrogen having higher anti-estrogenic activity, such as tamoxifen or raloxifene. 
The invention further contemplates combining two or more of the above modifications 
discussed above in this paragraph. (Preferably, the HRT regimens utilize a progestin having a 
progestational effect per mg as strong as levonorgestrel and/or an antiestrogenic effect per mg 
as strong as levonorgestrel.) 

This invention further provides a HRT regimen which comprises a first phase 
comprising an estrogen at a daily dosage equivalent in estrogenic activity of 0.2-2.5 mg 
conjugated estrogens for 3-20 days, with estradiol, estrified estrogens, and conjugated estrogens 
being preferred and conjugated estrogens most preferred, and with 0.3-0.625 mg being the 
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preferred daily dosage range and 0.3 mg most preferred, and with 10-18 days being the preferred 
length of the first phase and 14 days most preferred. The HRT regimen comprises a second 
phase comprising an estrogen at a daily dosage equivalent in estrogenic activity of 0.2-2.5 mg 
conjugated estrogens and a progestin at a daily dosage equivalent in progestinal activity of 2.5- 
10 mg medroxy-progesterone acetate for 3-20 days, with estradiol, estrified estrogens, and 
conjugated estrogens being preferred estrogens and conjugated estrogens most preferred, and 
with 0.3-0.625 mg dosage equivalent of conjugated estrogens being preferred daily estrogen 
dosage and 0.3 mg most preferred and with medroxy-progesterone acetate, levonorgestrel, 
norgestrol, and gestodene being preferred progestins, and medroxy-progesterone most preferred 
progestin (with 2.5 and 5 mg dosage equivalent of medroxy-progesterone acetate being most 
preferred), and with 10-18 days being the preferred length of the second phase and 14 days most 
preferred. The regimen is modified so that one or more of the daily dosages further includes a 
TGF-Beta upregulating agent and/or apoptosis-inducing agent such as one or more selected from 
the group of the retinoids, dietary flavanoids, anti-inflammatory drugs, monoterpenes, S- 
adenosyl-L-methionine, selenium and vitamin D compounds (in one of the hormonal dosages 
and/or otherwise placebos). Alternatively, the regimen is modified such that one or more of the 
daily dosages includes a progestin dosage equivalent of at least 0.3 mg of levonorgestrel, 
alternatively at least 0.5, alternatively at least 1.0, and alternatively at least 1.5, and alternatively 
at least 2.0, or alternatively at least 3.0 or more. The regimen of this paragraph can be bi-phasic, 
or can have at least three phases, and includes triphasic regimens, but preferably is less than 5 
phases. This invention provides administering the HRT regimen of this paragraph to a post- 
menopausal female who is no longer ovulating or to a climacteric female. (Preferably, the HRT 
regimens of this paragraph utilize at least one progestin having a progestational effect per mg as 
strong as levonorgestrel and/or an antiestrogenic effect per mg as strong as levonorgestrel.) 

This invention contemplates HRT regimens for reducing the risk of ovarian 
cancer by increasing TGF-p expression and/or apoptosis in the ovarian epithelium where the 
regimens have at least one phase with one or more of the daily dosages in one of the phases 
having at least 0.3 mg of norgestimate, preferably at least 0.5, more preferably at least 1.0, and 
even more preferably at least 1 .5, and most preferably at least 2.0 or more. This phase of the 
regimen is administered at least one day, more preferable at least two days or alternatively at 
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least 3 days. Preferred ranges for the length of this phase are from 1-15 days, from 2-1 1 days, 
and from 3-7 days. The estrogen level used in this regimen preferably has no daily dosage 
exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 meg, and even 
more preferably not to exceed 25 meg, with EE, conjugated estrogens, and 17-Beta estradiol 
being preferred estrogens. A weaker estrogen or an estrogen having antiestrogenic activity (such 
as SERMs) can be used or added as a second estrogen to any of the regimens of this paragraph 
One version of the regimen of this paragraph has the total dosage of norgestimate in a cycle not 
to exceed 5 mg. Another version of the regimen of this paragraph has the total dosage of 
norgestimate in a cycle exceeding 8 mg, preferably exceeding 12 mg. The cycle for the regimen 
is preferably 28 days, but other lengths are contemplated such as 20-35 days. The regimen of 
this paragraph can be mono-phasic, can be bi-phasic, or can have at least three phases, and 
includes triphasic regimens, but preferably is less than 5 phases. This invention provides 
administering the HRT regimen of this paragraph to a post-menopausal female who is no longer 
ovulating or to a climacteric female. 

This invention contemplates HRT regimens for reducing the risk of ovarian 
cancer by increasing TGF-p expression and/or apoptosis in the ovarian epithelium where the 
regimens have at least one phase with one or more of the daily dosages in one of the phases 
having at least 0.5 mg of norethindrone, preferably at least 1.0, more preferably at least 2.0, and 
even more preferably at least 3.0, and most preferably at least 4.0. This phase of the regimen is 
administered at least one day, more preferable at least two days or alternatively at least 3 days. 
Preferred ranges for the length of this phase are from 1-15 days, from 2-11 days, and from 3-7 
days. The estrogen level used in this regimen preferably has no daily dosage exceeding 50 meg 
EE dosage equivalent, and more preferably not to exceed 35 meg, and even more preferably not 
to exceed 25 meg, with EE, conjugated estrogens, and 17-Beta estradiol being preferred 
estrogens. A weaker estrogen or an estrogen having antiestrogenic activity (such as SERMs) can 
be used or added as a second estrogen to any of the regimens of this paragraph .. One version of 
the regimen of this paragraph has the total dosage of norethindrone in a cycle not to exceed 1 0 
mg. Another version of the regimen of this paragraph has the total dosage of norgestimate in a 
cycle exceeding 20 mg, preferably exceeding 25 mg, more preferably exceeding 30 mg and even 
more preferably exceeding 40 mg. The cycle for the regimen is preferably 28 days, but other 
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lengths are contemplated such as 20-35 days. The regimen of this paragraph can be mono- 
phasic, can be bi-phasic, or can have at least three phases, and includes triphasic regimens, but 
preferably is less than 5 phases. This invention provides administering the HRT regimen of this 
paragraph to a post-menopausal female who is no longer ovulating or to a climacteric female the 
HRT regimen of this paragraph. 

This invention contemplates HRT regimens for reducing the risk of ovarian 
cancer by increasing TGF-P expression and/or apoptosis in the ovarian epithelium where the 
regimens have at least one phase with one or more of the daily dosages in one of the phases 
having at least 0.3 mg of levonorgestrel, alternatively at least 0.5, alternatively at least 1.0, and 
alternatively at least 1.5, and alternatively at least 2.0, or alternatively at least 3.0 or alternatively 
at least 4.0, or alternatively greater than 5.0. This phase of the regimen is administered at least 
one day, more preferable at least two days or alternatively at least 3 days. Preferred ranges for 
the length of this phase are from 1-15 days, from 2-11 days, and from 3-7 days. The estrogen 
level used in this regimen preferably has no daily dosage exceeding 50 meg EE dosage 
equivalent, and more preferably not to exceed 35 meg, and even more preferably not to exceed 
25 meg, with EE, conjugated estrogens, and 17-Beta estradiol being preferred estrogens. A 
weaker estrogen or an estrogen having antiestrogenic activity (such as SERMs) can be used or 
added as a second estrogen to any of the regimens of this paragraph .. One version of the 
regimen of this paragraph has the total dosage of levonorgestrel in a cycle not to exceed 12 mg 
and alternatively not to exceed 10 mg and alternatively not to exceed 7.5 mg. Another version of 
the regimen of this paragraph has the total dosage of levonorgestrel in a cycle exceeding 1 0 mg, 
preferably exceeding 15 mg, more preferably exceeding 20 mg and even more preferably 
exceeding 30 mg or exceeding 40 mg. The cycle for the regimen is preferably 28 days, but other 
lengths are contemplated such as 20-35 days. The regimen of this paragraph can be mono- 
phasic, can be bi-phasic, or can have at least three phases, and includes triphasic regimens, but 
preferably is less than 5 phases. This invention provides administering the HRT regimen of this 
paragraph to a post-menopausal female who is no longer ovulating or to a climacteric female. 

This invention contemplates HRT regimens for reducing the risk of ovarian 
cancer by increasing TGF-P expression and/or apoptosis in the ovarian epithelium where the 
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regimens have at least one phase with one or more of the daily dosages in one of the phases 
having at least 0.3 mg of norgestrel, alternatively at least 0.8, alternatively at least 1.2, and 
alternatively at least 1.8, and alternatively at least 2.5, or alternatively at least 4.0 or more. This 
phase of the regimen is administered at least one day, more preferable at least two days or 
alternatively at least 3 days. Preferred ranges for the length of this phase are from 1-15 days, 
from 2-11 days, and from 3-7 days. The estrogen level used in this regimen preferably has no 
daily dosage exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 
meg, and even more preferably not to exceed 25 meg, with EE, conjugated estrogens, and 17- 
Beta estradiol being preferred estrogens. A weaker estrogen or an estrogen having antiestrogenic 
activity (such as SERMs) can be used or added as a second estrogen to any of the regimens of 
this paragraph .. One version of the regimen of this paragraph has the total dosage of norgestrel 
in a cycle not to exceed 12 mg and alternatively not to exceed 10 mg and alternatively not to 
exceed 7.5 mg. Another version of the regimen of this paragraph has the total dosage of 
norgestrol in a cycle exceeding 12 mg, preferably exceeding 18 mg, more preferably exceeding 
25 mg and even more preferably exceeding 30 mg. The cycle for the regimen is preferably 28 
days, but other lengths are contemplated such as 20-35 days. The regimen of this paragraph can 
be mono-phasic, can be bi-phasic, or can have at least three phases, and includes triphasic 
regimens, but preferably is less than 5 phases. This invention provides administering the HRT 
regimen of this paragraph to a post-menopausal female who is no longer ovulating or to a 
climacteric female. 

This invention contemplates HRT regimens for reducing the risk of ovarian 
cancer by increasing TGF-P expression and/or apoptosis in the ovarian epithelium where the 
regimens have at least one phase with one or more of the daily dosages in one of the phases 
having at least 0.3 mg of norethindrone acetate, alternatively at least 0.8, alternatively at least 
1.2, and alternatively at least 1.8, and alternatively at least 3.0, or alternatively at least 4.0 or 
more. This phase of the regimen is administered at least one day, more preferable at least two 
days or alternatively at least 3 days. Preferred ranges for the length of this phase are from 1-15 
days, from 2-1 1 days, and from 3-7 days. The estrogen level used in this regimen preferably has 
no daily dosage exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 
meg, and even more preferably not to exceed 25 meg, with EE, conjugated estrogens, and 17- 
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Beta estradiol being preferred estrogens. A weaker estrogen or an estrogen having antiestrogenic 
activity (such as SERMs) can be used or added as a second estrogen to any of the regimens of 
this paragraph . One version of the regimen of this paragraph has the total dosage of 
norethindrone acetate in a cycle not to exceed 12 mg and alternatively not to exceed 10 mg and 
alternatively not to exceed 7.5 mg. Another version of the regimen of this paragraph has the 
total dosage of norethindrone acetate in a cycle exceeding 12 mg, preferably exceeding 18 mg, 
more preferably exceeding 25 mg and even more preferably exceeding 35mg. The cycle for the 
regimen is preferably 28 days, but other lengths are contemplated such as 20-35 days. The 
regimen of this paragraph can be mono-phasic, can be bi-phasic, or can have at least three 
phases, and includes triphasic regimens, but preferably is less than 5 phases. This invention 
provides administering the HRT regimen of this paragraph to a post-menopausal female who is 
no longer ovulating or to a climacteric female. 

This invention contemplates HRT regimens for reducing the risk of ovarian 
cancer by increasing TGF-P expression and/or apoptosis in the ovarian epithelium where the 
regimens have at least one phase with one or more of the daily dosages in one of the phases 
having at least 0.2 mg of desogestrol , alternatively at least 0.5, alternatively at least 0.9, and 
alternatively at least 1.5, and alternatively at least 2.5, or alternatively at least 3.5 or more. This 
phase of the regimen is administered at least one day, more preferable at least two days or 
alternatively at least 3 days. Preferred ranges for the length of this phase are from 1-15 days, 
from 2-1 1 days, and from 3-7 days. The estrogen level used in this regimen preferably has no 
daily dosage exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 
meg, and even more preferably not to exceed 25 meg, with EE, conjugated estrogens, and 17- 
Beta estradiol being preferred estrogens. A weaker estrogen or an estrogen having antiestrogenic 
activity (such as SERMs) can be used or added as a second estrogen to any of the regimens of 
this paragraph . One version of the regimen of this paragraph has the total dosage of desogestrol 
in a cycle not to exceed 12 mg and alternatively not to exceed 10 mg and alternatively not to 
exceed 7.5 mg. Another version of the regimen of this paragraph has the total dosage of 
desogestrol in a cycle exceeding 15 mg, preferably exceeding 25 mg, more preferably exceeding 
30 mg and even more preferably exceeding 40 mg. The cycle for the regimen is preferably 28 
days, but other lengths are contemplated such as 20-35 days. The regimen of this paragraph can 
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be mono-phasic, can be bi-phasic, or can have at least three phases, and includes triphasic 
regimens, but preferably is less than 5 phases. This invention provides administering the HRT 
regimen of this paragraph to a post-menopausal female who is no longer ovulating or to a 
climacteric female. 

This invention contemplates HRT regimens for reducing the risk of ovarian 
cancer by increasing TGF-P expression and/or apoptosis in the ovarian epithelium where the 
regimens have at least one phase with one or more of the daily dosages in one of the phases 
having at least 2.0 mg of dienogest or drosprirenone, alternatively at least 3.5, alternatively at 
least 4.5, and alternatively at least 5.5, and alternatively at least 7.0, or alternatively at least 8.0 
or more. This phase of the regimen is administered at least one day, more preferable at least two 
days or alternatively at least 3 days. Preferred ranges for the length of this phase are from 1-15 
days, from 2-1 1 days, and from 3-7 days. The estrogen level used in this regimen preferably has 
no daily dosage exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 
meg, and even more preferably not to exceed 25 meg, with EE, conjugated estrogens, and 17- 
Beta estradiol being preferred estrogens. A weaker estrogen or an estrogen having antiestrogenic 
activity (such as SERMs) can be used or added as a second estrogen to any of the regimens of 
this paragraph . One version of the regimen of this paragraph has the total dosage of dienogest or 
drosprirenone in a cycle not to exceed 12 mg and alternatively not to exceed 10 mg and 
alternatively not to exceed 7.5 mg. Another version of the regimen of this paragraph has the 
total dosage of dienogest or drosprirenone in a cycle exceeding 15 mg, preferably exceeding 25 
mg, more preferably exceeding 30 mg and even more preferably exceeding 50 mg. The cycle for 
the regimen is preferably 28 days, but other lengths are contemplated such as 20-35 days. The 
regimen of this paragraph can be mono-phasic, can be bi-phasic, or can have at least three 
phases, and includes triphasic regimens, but preferably is less than 5 phases. This invention 
provides administering the HRT regimen of this paragraph to a post-menopausal female who is 
no longer ovulating or to a climacteric female. 

This invention contemplates HRT regimens for reducing the risk of ovarian 
cancer by increasing TGF-P expression and/or apoptosis in the ovarian epithelium where the 
regimens have at least one phase with one or more of the daily dosages in one of the phases 
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having at least 7 mg of medroxyprogesterone acetate, preferably at least 10, more preferably 12, 
and even more preferably 20, and most preferably 30 or more. This phase of the regimen is 
administered at least one day, more preferable at least two days or alternatively at least 3 days. 
Preferred ranges for the length of this phase are from 1-15 days, from 2-1 1 days, and from 3-7 
days. The estrogen level used in this regimen preferably has no daily dosage exceeding 50 meg 
EE dosage equivalent, and more preferably not to exceed 35 meg, and even more preferably not 
to exceed 25 meg, with EE, conjugated estrogens, and 17-Beta estradiol being preferred 
estrogens. A weaker estrogen or an estrogen having antiestrogenic activity (such as SERMs) can 
be added to any of the formulations mentioned in this paragraph. One version of the regimen of 
this paragraph has the total dosage of medroxyprogesterone acetate in a cycle not to exceed 25 
mg. Another version of the regimen of this paragraph has the total dosage of norgestimate in a 
cycle exceeding 40 mg, preferably exceeding 50 mg. The cycle for the regimen is preferably 28 
days, but other lengths are contemplated such as 20-35 days. The regimen of this paragraph be 
mono-phasic, can be bi-phasic, or can have at least three phases, and includes triphasic 
regimens, but preferably is less than 5 phases. This invention provides administering the HRT 
regimen of this paragraph to a post-menopausal female who is no longer ovulating or to a 
climacteric female. 

This invention contemplates HRT regimens for reducing the risk of ovarian 
cancer by increasing TGF-(3 expression and/or apoptosis in the ovarian epithelium where the 
regimens have at least one phase with one or more of the daily dosages in one of the phases 
having a progestin at a dosage equivalent of at least 0.3 mg of levonorgestrel, alternatively at 
least 0.5, alternatively at least 1.0, and alternatively at least 1.5, and alternatively at least 2.0, or 
alternatively at least 3.0, or alternatively at least 4.0, or alternatively greater than 5.0. This phase 
of the regimen is administered at least one day, more preferable at least two days or alternatively 
at least 3 days. Preferred ranges for the length of this phase are from 1-15 days, from 2-1 1 days, 
and from 3-7 days. The estrogen level used in this regimen preferably has no daily dosage 
exceeding 50 meg EE dosage equivalent, and more preferably not to exceed 35 meg, and even 
more preferably not to exceed 25 meg, with EE, conjugated estrogens, and 17-Beta estradiol 
being preferred estrogens. A weaker estrogen or an estrogen having antiestrogenic activity (such 
as SERMs) can be added to any of the formulations mentioned in this paragraph. One version of 
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the regimen of this paragraph has the total dosage of progestin at a dosage equivalent in a cycle 
not to exceed 1 2 mg of levonorgestrel and alternatively not to exceed 1 0 mg dosage equivalent 
and alternatively not to exceed 7.5 mg dosage equivalent. Another version of the regimen of this 
paragraph has the total dosage of progestin at a dosage equivalent in a cycle exceeding exceeding 
10 mg of levonorgestrel, preferably exceeding 15 mg dosage equivalent, more preferably 
exceeding 20 mg dosage equivalent and even more preferably exceeding 30 mg dosage 
equivalent or exceeding 40 mg. The cycle for the regimen is preferably 28 days, but other lengths 
are contemplated such as 20-35 days. The regimen of this paragraph can be mono-phasic, can be 
bi-phasic, or can have at least three phases, and includes triphasic regimens, but preferably is 
less than 5 phases. This invention provides administering the HRT regimen of this paragraph to a 
post-menopausal female who is no longer ovulating or to a climacteric female. 

Any of the HRT regimens of this invention can be modified to include an 
additional progestin (preferably one having progestational effect per mg at least as high as one or 
more of the progestins listed as "strong" in this category in Table 4 and/or having antiestrogenic 
effect per mg at least as high as one or more of the progestins listed as "strong" in this category 
in Table 4), a Vitamin D component, or any other TGF-P inducing agent. The agent can be put 
in one or more of the pills on the OCP regimen, including the otherwise placebo pills or daily 
dosages containing hormones. 

The HRT regimens of this invention are formulated to increase the TGF-P 
expression and/or apoptotic effect of the regimen in the manner as taught in this application. For 
example, the regimens of this invention include the HRT regimens described in Table 3, but 
modified to increase TGF-P expression and/or apoptosis induction by increasing the level of 
progestin in one or more tablets in each cycle or by increasing the level of progestin in one or 
more tablet one of the months in a three month cycle or by adding a different progestin in one or 
more of the tablets. Alternatively, another non-progestin agent could be added to one or more of 
the tablets to increase TGF-P expression and/or apoptotic inductionor the formualtion could be 
modified by changing the progestin to one which is more potent for TGF-P upregulation or 
apoptotic effect. 
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One embodiment of this invention further contemplates these use in the HRT 
regimens of this invention of progestins having progestational activity per unit dosage at least as 
high as one or more of the progestins listed as "strong" in this category in Table 4. Further, the 
progestins having progestational activity as high as such listed progestins in uterine and ovarian 
epithilium tissues can be preferred in this aspect of the invention. Further, the progestins having 
antiprogestational activity with respect to the breast tissues can be another preferred aspect of 
this invention. Such progestins are useful for any of the HRT regimens described herein either 
as the sole progestin or as a second progestin added to one or more of the daily dosages in an 
amount sufficient to protect the breast tissues. When used as a second progestin in one more 
more daily doses of a regimen, the dosage of the second progestin is provided in one 
embodiment at a daily dosage equivalent of at least 0.125 mg of levonorgestrel, alternatively at 
least 0.25, alternatively at least 0.5, and alternatively at least 1 .0, and alternatively at least 2.0, or 
alternatively at least 3.0 or more. (Preferably, the HRT regimens utilize a progestin having a 
progestational effect per mg as strong as levonorgestrel and/or an antiestrogenic effect per mg as 
strong as levonorgestreL) 

Further, the invention contemplates the use, in any of the HRT regimens of this 
invention of progestins having antiestrogenic effect per mg at least as high as one or more of the 
progestins listed as "strong" in that category in Table 4. Particularly, progestins having 
antiestrogenic activity with respect to the ovarian epithilium and/or antiestrogenic activity with 
respect to the uterus and/or antiestrogenic activity with respect to the breast can be used for 
regimens of this invention, including any of the OCP regimens described herein either as the sole 
progestin or as a second progestin added to one or more of the daily dosages in an amount 
sufficient to protect the breast tissues, the ovarian epithilium and/or the uterus.. When used as a 
second progestin in one or more of the daily doses of a regimen, the dosage of the second 
progestin is provided in one embodiment at a daily dosage equivalent of at least 0.125 mg of 
levonorgestrel, alternatively at least 0.25, alternatively at least 0.5, and alternatively at least 1.0, 
and alternatively at least 2.0, or alternatively at least 3.0 or more. (Preferably, the HRT regimens 
utilize a progestin having a progestational effect per mg as strong as levonorgestrel and/or an 
antiestrogenic effect per mg as strong as levonorgestreL) 
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Another aspect of this invention is the use of statements in conjunction with 
HRT regimens stating that the HRT regimens are effective for preventing or reducing the risk 
of developing epithelial ovarian cancer. The statement can be in the form of a written 
statement or an oral statement. The statement can be in the form of a written statement 
attached to packing inserts or used as a label in connection with the product. 

This invention further contemplates the use of statements with OCP or HRT 
regimens that the formulations have TGF(5 inducing and/or apoptosis-agent inducing effects or 
that the formulations have been designed to provide enhanced protection against ovarian 
cancer. The statements can be written or oral. The statements can be in the form of a written 
statement provided in connection with the product, including, for example, package inserts 
and/or label. 

This invention includes prescribing HRT regimens, including the HRT regimens 
described herein, in post-menopausal women who are no longer ovulating for the purpose of 
reducing or preventing the risk of ovarian cancer. This invention further includes prescribing 
HRT regimens, including the HRT regimens described herein, in climacteric women for the 
purpose of reducing or preventing the risk of ovarian cancer. 

The invention provides preferred regimens for prevention of ovarian epithelial 
cancer in postmenopausal women in need thereof who are no longer ovulating and do not require 
a regime which is contraceptive but may be desirous of hormone replacement therapy. For any 
of the HRT regimens of this invention which include an estrogen component, there is desired 
sufficient estrogen product to provide both bone protection and cardiac protection and decrease 
risk of Alzheimer's and decrease vasomotor symptoms. Any suitable estrogen product can be 
used which provides these therapeutic effects. It is preferred in accordance with another aspect 
of this invention that the estrogen used in the HRT regimens of this invention have anti- 
estrogenic effect with respect to the ovarian epithilium and/or have anti-estrogenic effect with 
respect to the uterus and/or have anti-estrogenic effect with respect to the breast. 

It is known that estrogen products having different affinities and activities with 
different estrogen receptors (ERa and Erp ) and different subspecies of those receptors can be 
selected to provide the desired estrogenic effects. However, the anti-estrogen products can be 
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preferred. Thus, the preferred estrogens include selective estrogen receptor modulators 
("SERM"). For example, those compounds include Clomiphene, Tamoxifen (4 OH tamoxifen), 
Nafoxidene, Droloxifene, Toremifene, Idoxifene, Raloxifene, and Isoflavones (phytoestrogens). 
This invention contemplates using any of the above estrogens in HRT formulations of the 
invention, for example, as complete or partial substitutes for the estrogens in the HRT 
formulations identified in this application. 

A further exemplary regimen includes doses of progestin product with estrogen 
product at a ratio of greater than 1:1 by weight in norethindrone/ethinyl estradiol equivalent 
doses, or a ratio of greater than 50:1 or 100:1. It is also contemplated that the most desirable 
mode of administration may be administering the progestin product for a brief period sufficient 
to induce TGF-|3 expression and/or produce apoptotic turnover followed by repeated dosing 
periods at selected intervals adequate to prevent malignant transformations. A presently 
preferred progestin product is levonorgestrel or the 19-nortestosterone derivatives. The most 
preferable progestin product for administration would be a product that maximizes TGF-P 
effect and/or the apoptotic turnover of ovarian epithelial cells and minimizes any side effects. 

Yet another aspect of the present invention involves administration of TGF-P-1, 
TGF-P-2 or TGF-P-3 directly to the female subject. This invention contemplates the potential 
delivery of TGF-p specifically to the ovarian epithelium by using smart liposomes and other 
advanced drug delivery systems that selectively are targeted to the ovarian epithelium. This 
method of delivery would result in the promotion of the absorption of TGF-P in the ovarian 
epithelial cells. 

The present invention yet further provides a novel use of progestin product in 
preparation of a non-contraceptive medicament for prevention of ovarian cancer in female 
subjects, as well as a novel use of progestin product in preparation of a medicament for 
prevention of ovarian cancer in infertile female subjects. 

The invention also provides therapeutic compositions for promotion of TGF-P 
response and/or apoptosis of ovarian epithelial tissue for prevention of ovarian cancer, 
compositions which comprise a non-progestin/non-estrogen TGF-P inducing agent and/or a 
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non-progestin/non-estrogen apoptosis promoting agent selected from the group consisting of 
the retinoids, dietary flavanoids, anti-inflammatory drugs, monoterpenes, S-adenosyl-L- 
methionine, selenium and vitamin D compounds. 

Retinoids are natural derivatives and synthetic analogues of vitamin A. They are 
particularly interesting as chemopreventive agents because of their diverse cellular effects, 
including inhibition of cellular proliferation, induction of cellular differentiation, induction of 
apoptosis, cytostatic activity, ability to inhibit growth factor synthesis, and ability to affect 
immunity and extracellular matrix formation. The use of vitamin A analogues is limited by the 
requirement for large pharmacological doses in order to reach therapeutic efficacy. High 
dosages of naturally occurring retinoids produce significant side effects. 

By modifying the basic retinoid structure, analogues with reduced toxicity have 
been developed. An example of such a compound is Fenretinide N-(4- 
hydroxyphenyl)retinamide, a retinamide derivative of vitamin A, which is a promising 
chemopreventive compound with therapeutic efficacy in a variety of carcinogenesis models. 
Fenretinide (4-HPR) is currently being evaluated in clinical trials as a chemopreventive agent for 
oral leukoplakia, breast and lung cancer. This compound can be used in any of the formulations 
of this invention mentioning the use of retinoids. 

Retinoids have a basic molecular structure consisting of a cyclic end group, a 
polyene side chain and polar end group. Chemical manipulation of the polar end group and the 
polyene side chain produced the first-generation synthetic retinoids. The most widely studied of 
these molecules are tretinoin in vitro and isotretinoin (13-c/s-retinoic acid) in vivo. The 
retinamides, such as fenretinide (4HPR), or N-(4-hydroxyphenyl) retinamide, are a group of 
first-generation retinoids in which the terminal carboxyl group of retinoic acid is replaced by an 
N-substituted carboxyamide group. The second generation retinoids were developed by altering 
the cyclic end group. The prototype second-generation molecule is etretinate. Cyclization of the 
polyene side chain has produced the retinoidal benzoic acid derivatives, or arotinoids. The 
arotinoid TTNPB and its ethylester (RO 13-6298) are less toxic and over 1000 times more potent 
than first- or second-generation retinoids in several standard screening tests. 

Retinoids include, for example, retinoic acid, N-(4-hydroxyphenl) retinamide-O 
glucuronide, N-(4-hydroxyphenyl) retinamide, O-glucuronide conjugates of retinoids, N-(4- 
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hydroxyphenyl) retinamide and its glucuronide derivative, retinyl-B-glucuronide, the 
glucuronide conjugates of retinoic acid and retinol, tretinoin, etretinate, arotinoid, isotretinoin, 
retinyl acetate, acitretin, adapalene, and tazarotene. This invention contemplates using these 
retinoids in any of the regimens of this invention mentioning the use of retinoids, including any 
of the HRT and OCP regimens of this invention. 

There is evidence for a significant role of retinol and its derivatives in the ovary. 
Vitamin A is essential for the maintenance of normal reproductive functions in both female and 
male rats. Of the human organ studies, the ovary has the highest concentration of cellular retinol 
binding protein and expresses nuclear retinoic acid receptor. It has also been reported that the 
growth of human ovarian carcinoma cell lines and normal human ovarian epithelial cells may be 
inhibited by TGF-p. There is some evidence to suggest that the growth inhibitory effect of 
retinoids on some cells is mediated by induction of secretion of specific isoforms of TGF-p. The 
mechanisms underlying antitumor effects have not been fully elucidated. 

Any of the compositions described herein may be administered by a variety of 
means including orally and by injection but may also be administered in the form of sustained 
release products by means selected from the group consisting of implants and transdermal 
patches. These compounds can be administered with progestins and/or estrogens in single unit 
dosages or as part of regimens with other compounds. 

According to each of the preceding and following aspects of the invention 
comprising multiphase regimens for administration of progestin products the additional TGF-p 
inducing agent and/or apoptosis promoting agent may be administered simultaneously with the 
progestin product or alternatively may be administered during a phase when the progestin 
product is not administered. 

Another aspect of this invention contemplates the administration of agents to 
women for prevention of ovarian cancer made and/or formulated by a particular method. The 
method comprising testing an agent for TGF-p upregulation. Specifically, candidate agents, 
such as various progestins and other compounds as mentioned herein in this application, are 
tested by methods described in Examples 6, 7, 8, 9, 12 and/or 13 to determine their ability to 
induce biologic effects in ovarian epithelial cells. Based on the results of the study, the most 
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potent candidates are selected with a consideration of side effects. A potential comparison to 
use would be to compare the ability of a compound to upregulate TGF-p response in ovarian 
epithelial cells as compared to levonogestrel on a per mg basis. One aspect of the invention is 
to test for TGF-(3 response in ovarian epithelial cells as compared to levonogestrel and to select 
an agent because based on the criteria that the TGF-P response for the agent is greater than or 
equal to for levonorgestrel on a per mg basis. The method further comprises subsequently 
selling and/or prescribing the resulting composition and/or regimen for administration to a 
female subject in need thereof. 

The invention further contemplates a method of selecting of the appropriate 
agent for a regimen for reducing the risk of epithelial ovarian cancer. The method comprises 
selection of an agent which maximally induces or increases TGF-p-3 upregulation in the 
ovarian epithelium. In the alternative, the invention contemplates that the optimal compound 
would be an agent that maximally upregulates TGF-p-1 in the ovarian epithelium. In the 
further alternative, the invention contemplates that the compound would be selected based on 
its ability to upregulate TGF-P-2 expression in the ovarian epithelium. Finally, it is 
contemplated that as another aspect of this invention that the candidate is selected based on its 
ability to upregulate the combination of TGF-P-1, TGF-P-2 and TGF-P-3, collectively, in the 
ovarian epithelium. In each instance, levonorgestrel can be used as a standard for comparison. 
In preferred embodiments, the agent is selected as being as effective as levonorgestrel in its 
TGF-P upregulation effect. 

Further exemplary methods of preventing ovarian cancer according to the 
invention (e.g., methods beyond the use of estrogen and progestin products as oral 
contraceptive agents or as hormone replacement regimens in postmenopausal women) and 
corresponding exemplary regimens of doses are provided as follows. 

One exemplary method (e.g. , in premenopausal women) comprises 
administering to a female subject a multiphase regimen comprising a first phase in which an 
estrogen product is administered in combination with a progestin product; a second phase in 
which an estrogen product is administered in combination with a progestin product; and a third 
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phase in which a progestin product is not administered; and wherein said first phase is about 14 
days (2 weeks) or longer, or alternatively about 21 days or longer, or alternatively about 28 
days or longer (e.g. , greater than about 30, or 60, or 90, or 120 or 180 or 360 days) and 
wherein the progestin product administered in said second phase is at a dose effective to 
promote (or increase) apoptosis and/or TGF-P expression in ovarian epithelial cells and is 
characterized by at least twice, three-fold, 5-fold, 7-fold, 10-fold or 15-fold the effective 
dosage of the progestin product administered in said first phase. In premenopausal women, 
appropriate dosages in all phases may be selected to provide contraceptive effects as well, and 
dosages during the third phase may be selected so as to result in menses. An additional TGF-P 
inducing agent may be added. 

Another exemplary method of preventing ovarian cancer comprises 
administering to a female subject a multiphase regimen comprising a first phase in which an 
estrogen product is administered; a second phase in which an estrogen product is administered 
in combination with a progestin product; and optionally a third phase in which a progestin 
product is not administered; and wherein said first phase is about 14 days (2 weeks) or longer, 
or alternatively about 21 days or longer, or alternatively about 28 days or longer (e.g. , greater 
than about 30, or 60, or 90, or 120 or 180 or 360 days) and wherein the progestin product 
administered in said second phase is characterized by a dosage less than sufficient to prevent 
ovulation yet is a dose effective to promote apoptosis and/or TGF-P expression in ovarian 
epithelial cells. 

A further exemplary method of preventing ovarian cancer comprises 
administering to a female subject a multiphase regimen comprising a first phase in which an 
estrogen product is administered; a second phase in which an estrogen product is administered 
in combination with a progestin product; and optionally a third phase in which a progestin 
product is not administered; and wherein said first phase is about 14 days (2 weeks) or longer, 
or alternatively about 21 days or longer, or alternatively about 28 days or longer (e.g. , greater 
than about 30, or 60, or 90, or 120 or 180 or 360 days) and wherein the estrogen product 
administered in said first or second phase is characterized by a dosage less than sufficient to 
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prevent ovulation and wherein the progestin product administered in said second phase is at a 
dose effective to promote apoptosis and/or TGF-P expression in ovarian epithelial cells. 

Such methods characterized by administration of estrogen or progestin products 
at doses less than sufficient to prevent ovulation are particularly suitable for postmenopausal 
women. 

According to an alternative aspect of the invention a method is provided of 
preventing ovarian cancer comprising administering to a female subject a multiphase regimen 
comprising a first phase in which an estrogen product is administered in combination with a 
progestin product; a second phase in which an estrogen product is administered in combination 
with a progestin product wherein the estrogen product is administered at a lower effective 
dosage than in said first phase; and a third phase in which an estrogen product is administered 
with a progestin product wherein the progestin product is administered at a higher effective 
dosage than in said first and second phases and promotes apoptosis and/or TGF-P expression in 
ovarian epithelial cells. Preferably the multiphase regimen has no breaks in hormone 
administration which would result in breakthrough bleeding, and would thus be particularly 
suitable for postmenopausal women. 

The invention further provides a regimen of doses for prevention of ovarian 
cancer by promoting apoptosis in ovarian epithelial cells comprising a multiphase sequence of 
pharmaceutical dosages comprising a first series of dosages comprising an estrogen product 
and a progestin product; and a second series of dosages comprising an estrogen product and a 
progestin product; and wherein the number of dosages in the first series is sufficient for daily 
administration for a period of about 14 days (2 weeks) or longer, or alternatively about 21 days 
or longer, or alternatively about 28 days or longer (e.g., greater than about 30, or 60, or 90, 
or 120 or 180 or 360 days) and wherein the dosage of progestin product in said second series is 
effective to promote apoptosis and/or TGF-P expression in ovarian epithelial cells and is 
characterized by at least twice, three-fold, 5-fold, 7-fold, 10-fold or 15-fold the effective 
dosage of the progestin product in said first series. According to a preferred aspect this 
regimen further comprises a third series of dosages which are a placebo (to provide menses). 
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Additional regimens of dosages for prevention of ovarian cancer are those 
regimens for prevention of ovarian cancer comprising a multiphase sequence of pharmaceutical 
dosages comprising a first series of dosages comprising an estrogen product; and a second 
series of dosages comprising an estrogen product and a progestin product; and wherein the first 
series of dosages is sufficient for daily administration for a period of about 14 days (2 weeks) 
or longer, or alternatively about 21 days or longer, or alternatively about 28 days or longer 
(e.g., greater than about 30, or 60, or 90, or 120 or 180 or 360 days) and wherein the dosage 
of the progestin product in said second series is characterized by a dosage less than sufficient 
to prevent ovulation yet effective to promote apoptosis and/or TGF-P expression in ovarian 
epithelial cells. Alternatively, the dosage of the estrogen product in said second series is 
characterized by a dosage less than sufficient to prevent ovulation and the dosage of the 
progestin product in said second series is effective to promote apoptosis and/or TGF-p 
expression in ovarian epithelial cells. 

The invention further provides a regimen of dosages for prevention of ovarian 
cancer comprising a multiphase sequence of pharmaceutical dosages comprising a first series of 
dosages comprising an estrogen product and a progestin product; a second series of dosages 
comprising an estrogen product and a progestin product wherein said estrogen product is 
administered at a lower effective dosage than in said first series; and a third series of dosages 
comprising a progestin product and an estrogen product wherein said progestin product is 
administered at a higher effective dosage than in said first series and promotes apoptosis. 
According to one preferred aspect of the invention, an additional apoptosis or TGF-P 
promoting agent may be combined with the progestin product in the third series. 
Alternatively, an additional TGF-P and/or apoptosis promoting agent may be administered 
during the first series. 

According to one aspect of the invention, a regimen is provided which is 
contraceptive but which provides a particularly high dosage of a progestin product on a less 
frequent than a monthly basis designed to maximize the TGF-P and/or apoptotic effect of the 
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progestin administration. Such regimens can include 60-day, 90-day, 180-day, 360-day and 
other regimens representing a duration of more than a single menstrual cycle. 

Examples of 90 day regimens according to this aspect of the invention include 
those comprising administration for days 1-70 of a combination estrogen/progestin product such 
as 0.010 mg, 0.020 or 0.030 ethinyl estradiol + 0.05 mg levonorgestrel or 0.010 mg, 0.020 mg or 
0.03 mg ethinyl estradiol + 0.075 mg levonorgestrel. During days 71-85 a different combination 
estrogen/progestin product is administered such as 0.030 mg ethinyl estradiol + 0.15 mg or 0.25 
mg or 0.5 mg levonorgestrel. This is then followed on days 86-90 with no drug administration or 
administration of a placebo. One effect of such a regimen is that menses would occur only once 
every three months corresponding to the period of administration of placebo. Such regimens 
could be altered with respect to dosages and timing and equivalent regimens could be prepared 
using combinations of other progestin and estrogen products according to the skill in the art. 

Examples of 180 day regimens according to this aspect of the invention include 
those comprising administration for days 1-160 of a combination estrogen/progestin product 
such as 0.010 mg ethinyl estradiol + 0.05 mg levonorgestrel or 0.020 mg ethinyl estradiol + 0.05 
mg levonorgestrel or 0.010 mg ethinyl estradiol + 0.075 mg levonorgestrel or 0.020 mg ethinyl 
estradiol + 0.075 levonorgestrel. During days 161-175 a different combination 
estrogen/progestin product is administered such as 0.030 mg ethinyl estradiol + 0.15 mg, or 0.25 
mg or 0.5 mg levonorgestrel. This is then followed on days 176-180 with no drug administration 
or administration of a placebo. Menses would then generally result only once every six months. 

Other combination progestin/estrogen regimens are contemplated by the invention 
characterized by higher progestin to estrogen ratios. 

According to one aspect of the invention, a regimen of dosages protective of 
ovarian epithelial cancer is provided for postmenopausal women with no uterus. Such a regimen 
provides essentially cyclic doses of high levels of progestin with or without estrogen. Suitable 
periodic regimens according to this aspect of the invention include a 30 day regimen comprising 
administration of an estrogen product alone such as at levels of 0.325 or 0.625 mg of conjugated 
estrogen for days 1-14 followed by a combination estrogen product with 0.15 mg or 0.25 mg or 
more levonorgestrel for days 15-25 followed by a placebo for days 26-30. Similar 60-day, 90- 
day, 180-day, 360-day and other regimens lasting multiples of 30 days and the like could be 
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administered wherein, for example, an estrogen product is administered alone during days 1-40, 
1-70, 1-160 or 1-340 respectively followed by administration of the combination 
estrogen/progestin product during days 41-55, 71-85, 161-175 or 341-355 and then followed by 
five days of a placebo (or no drug administration), respectively. Regimens of dosages (kits) 
providing such regimens can be supplied or kits comprising the progestin product component of 
such regimens can be provided to supplement an estrogen-only hormone replacement regimen in 
order to provide an ovarian cancer protective effect. 

According to another aspect of the invention, a regimen for prevention of ovarian 
cancer in postmenopausal women is provided which is similar to that used in premenopausal 
women but would use the lowest dosages of estrogen and progestin products possible in 
combination with cyclic high dosages of progestin to achieve protection. According to one such 
regimen a dosage of estrogen comparable to 0.325mg or 0.625 conjugated estrogen, i.e. 0.010 or 
0.015 mg ethinyl estradiol, plus 0.05 levonorgestrel is administered daily for days 1-70 followed 
by administration on days 71-85 of the same dosage of an estrogen product plus 0.15 or 0.25 mg 
or more of levonorgestrel. A placebo (or no drug) is administered on days 86-90. 

According to another regimen of the invention a progestin product is administered 
by sustained release such as by means of an implant which releases about 0.05 mg of 
levonorgestrel or its equivalent per day and is supplemented by administration of other apoptosis 
and/or TGF-(3 promoting agents such as a member selected from the group consisting of the 
retinoids, dietary flavanoids, anti-inflammatory drugs, monoterpenes, S-adenosyl-L- 
methionine, and Vitamin D products. The invention further provides regimens wherein the 
progestin product is administered at very high levels over short periods of time or where low 
levels of progestin products are administered followed by high levels for short durations. 
According to one example, progestin products are administered on a daily basis at levels of 0.05 
mg levonorgestrel or less followed by administration of high levels of 0.15, 0.25, or 0.5 mg or 
more levonorgestrel for periods of 7 to 14 days. 

A further ovarian cancer prevention regimen according to the invention comprises 
hormone administration to postmenopausal women with a uterus which is continuous with no 
breaks and which therefore achieves its effects while preventing breakthrough bleeding. A 60- 
day regimen according to this aspect of the invention comprises administration of 0.015 mg 
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ethinyl estradiol plus 0.05 mg levonorgestrel for days 1-14 followed by administration of 0.010 
mg ethinyl estradiol plus 0.05 mg levonorgestrel for days 15-40 followed by administration of 
0.010 mg ethinyl estradiol plus 0.15 mg or 0.25 mg or more levonorgestrel for days 41-60. 

In one mode of practicing this invention, it is first determined that a patient does 
not display any signs of ovarian cancer. The patient may in the alternative or in addition be 
determined to be a female at high risk of developing ovarian cancer. One aspect of this invention 
involves prescribing a regimen of a TGF-(3 inducing agent, alone or in combination with other 
compounds, to reduce the risk of developing ovarian cancer. 

All doses given herein are appropriate for a female subject of about 60 kg 
weight; the dosages naturally can vary more or less depending on the weight of the subject. 
The doses may be increased or decreased, and the duration of treatment may be shortened or 
lengthened as determined by the treating physician. The frequency of dosing will depend on 
the pharmacokinetic parameters of the agents and the route of administration. The optimal 
pharmaceutical formulation will be determined by one skilled in the art depending upon the 
route of administration and desired dosage. See for example, Remington's Pharmaceutical 
Sciences, 18th Ed. (1990, Mack Publishing Co., Easton, PA 18042) pages 1435-1712, the 
disclosure of which is hereby incorporated by reference. Such formulations may influence the 
physical state, stability, rate of in vivo release, and rate of in vivo clearance of the administered 
agents. 

Those of ordinary skill in the art will readily optimize effective dosages and 
concurrent administration regimens as determined by good medical practice and the clinical 
condition of the individual patient. Regardless of the manner of administration, the specific 
dose may be calculated according to body weight, body surface area or organ size. Further 
refinement of the calculations necessary to determine the appropriate dosage for treatment 
involving each of the above mentioned formulations is routinely made by those of ordinary 
skill in the art and is within the ambit of tasks routinely performed by them without undue 
experimentation, especially in light of the dosage information and assays disclosed herein. 
Appropriate dosages may be ascertained through use of established assays for determining 
dosages in conjunction with appropriate dose-response data. The final dosage regimen will be 
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determined by the attending physician, considering various factors which modify the action of 
drugs, e.g. the drug's specific activity, the severity of the damage and the responsiveness of 
the patient, the age, condition, body weight, sex and diet of the patient, the severity of any 
infection, time of administration and other clinical factors. As studies are conducted, further 
information will emerge regarding the appropriate dosage levels for the treatment of various 
diseases and conditions. 

It is contemplated that the routes of delivery of progestin products (either alone 
or in combination with other pharmaceuticals) could include oral, sublingual, injectable 
(including short-acting, depot, implant and pellet forms injected subcutaneously or 
intramuscularly), vaginal creams, suppositories, pessaries, rings, rectal suppositories, 
intrauterine devices, and transdermal forms such as patches and creams. 

Another aspect of this invention is a pharmaceutical composition including a 
TGF-p inducing agent and/or apoptosis inducing agent combined with a statement that the 
composition reduces the risk of ovarian cancer. The statement can be in the form of a label, or 
packaging materials, or insert, or can be an oral statement. The invention includes a HRT 
formulation having a statement that the composition or regimen comprising the HRT regimen 
reduces the risk of ovarian cancer. 

"Concurrent administration" or "co-administration" as used herein includes 
administration of the agents together, or before or after each other. The agents may be 
administered by different routes. For example, one agent may be administered intravenously 
while the second agent is administered intramuscularly, intravenously or orally. They may be 
administered simultaneously or sequentially, as long as they are given in a manner sufficient to 
allow both agents to achieve effective concentrations in the body. 

The term "infertile female" as used herein includes postmenopausal and 
perimenopausal females past the age of reproduction and younger women not capable of 
conception, including ovulation, fertilization and implantation. 

The term "effective for contraception" as used herein includes sufficient 
inhibition of fertility, including ovulation or implantation. 
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The term "contraceptive blood level" as used herein includes a blood level 
sufficient to inhibit fertility, including ovulation or implantation. 

The term "females at high risk of developing ovarian cancer" includes females 
with a family history of breast or ovarian cancer, females with a prior history of breast or 
ovarian cancer, or females with a mutation in the BRCA1 or BRCA2 genes or any other 
mutation shown to be associated with a high risk of developing ovarian cancer. 

The term "HRT" as used herein means hormone replacement therapy. 

The term "OCP" as used herein means methods of contraception and 
contraception regimens and kits, whether taken orally or by some other non-oral, non-pill routes 
of delivery. 

The term "Vitamin D compound" including "Vitamin D" "Vitamin D analogue" 
or "Vitamin D derivative" as used herein includes any compound which activates the Vitamin D 
Receptor, by binding or otherwise, either in its form of administration or in a form to which it is 
converted by processing by the human body. This definition thus includes each of Vitamins Di, 
D 2 , D3, D4 and D5 and the various known analogues and derivatives thereof and any other agent 
that has Vitamin D activity or is an agonist thereof and that thereby increases the rate of 
apoptosis in ovarian epithelial cells. It is contemplated that not only presently available Vitamin 
D analogues and derivatives but also Vitamin D analogues and derivatives introduced in the 
future will be useful according to the present invention. Given the ability to produce the VDR 
recombinantly and models for determining VDR activation efficiency those of ordinary skill 
would be capable of identifying suitable Vitamin D compounds useful for practice of the present 
invention. Suitable analogues and derivatives are expected to include but are not limited to the 
following: la-hydroxy vitamin D 3 ; 2 5 -hydroxy vitamin D 3 ; l,24,25-(OH) 3 D 3 ; 24,25-(OH) 2 D 3 ; 
l,25,26-(OH) 3 D 3 ; 24,25-(OH) 2 D 3 ; l,25-dihydroxy-16-ene-23-yne-26, 27- 

hexafluorocholecalciferol; 25 5 26-dehydro-la,24R-dihydroxycholecalciferol and 25,26-dehydro- 
1 a,24S-dihydroxycholecalciferol; 1 a-hydroxy- 1 9-nor-vitamin D analogues; 26,28-methy lene- 
la ? 25-dihydroxyvitamin D 2 compounds; 1 a-hydroxy-22-iodinated vitamin D 3 compounds; 23- 
Oxa-derivatives of Vitamin D; and fluorinated Vitamin D analogues; 20-methyl-substituted 
Vitamin D derivatives; (E)-20(22)-Dehydrovitamin D compounds; 1 9-nor-Vitamin D 3 
compounds with substituents at the 2-position; and 22-thio Vitamin D derivatives. 
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In this manner the adverse physiological effects of administering larger quantities 
of Vitamin D compounds and of progestin products can be minimized. 

It is hypothesized that the combination of progestins and other compounds would 
have a synergistic effect, with reduced adverse side effects. 

The levels of estrogen and/or progestin for contraceptive protection are well 
known in the art. (See Speroff et al., Clinical Gynecologic Endocrinology and Infertility (Chap. 
15) , 4th Ed. 1989, incorporated herein by reference). 

Other aspects and advantages of the present invention will be understood upon 
consideration of the following illustrative examples. Example 1 addresses the effect of 
administration of progestin or estrogen products, alone or in combination, on the ovarian 
epithelial cells of monkeys. Example 2 addresses the effect of progestin in vitro on the 
ovaries of humans. Example 3 addresses the effect of progestins on apoptosis in the ovarian 
epithelium of domestic fowl. Example 4 relates to expression of the progesterone receptor in 
human ovarian tissue. Example 5 relates to a chemoprevention trial in domestic fowl. 
Example 6 addresses the effect of progestin and estrogen products, alone or in combination, on 
the ovaries of humans. Example 7 addresses the effect of hormonally active agents, alone or 
in combination, in vitro on human ovarian tissue. Example 8 addresses the effects of 
hormonally active agents in vivo on monkey ovaries. Example 9 addresses the effect of 
various hormonally active agents on the ovarian tissue of transgenic mice that have been 
altered to have altered expression of receptors, growth factors, integrins or protooncogenes. 
Example 10 addresses the apoptotic effects of Vitamin D in human ovarian epithelial cells. 
Example 1 1 describes induction of TGF-Ps in human ovarian epithelial cells by Vitamin D or 
Vitamin D analogues. Example 12 describes an in vitro test to identify the most promising 
preventive agents. Example 13 describes an animal study to identify the most promising 
preventive agents. 
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EXAMPLE 1 

EFFECT OF ESTROGEN AND PROGESTIN IN VIVO 
ON MONKEY OVARIES 

Young female adult cynomolgus monkeys were fed a diet for three years that 
contained either no hormones, the oral combination contraceptive "Triphasil," the estrogenic 
component of "Triphasil" (ethinyl estradiol) alone, or the progestin component of "Triphasil" 
(levonorgestrel) alone, each administered in the same pattern that occurs in a "Triphasil" 
regimen. Doses were scaled on the basis of caloric intake, which is the accepted way to 
achieve human-equivalent doses. The human-equivalent doses were thus: six days of 0.030 mg 
ethinyl estradiol + 0.050 mg levonorgestrel, followed by 5 days of 0.040 mg ethinyl estradiol 
+ 0.075 mg levonorgestrel, followed by 10 days of 0.030 mg ethinyl estradiol + 0.125 mg 
levonorgestrel, followed by 7 days of no treatment. This cyclic regimen was repeated every 
28 days continuously for 2 years. 

At the completion of the two years of the study, the animals were sacrificed, and 
their ovaries were removed and both formalin-fixed and paraffin embedded as well as flash 
frozen and stored at minus 70 degrees Celsius. Five-micron ovarian sections were mounted on 
coated slides, and stained with the Apoptag-plus kit (Oncor, Gaithersburg, MD), which 
specifically labels the 3' end of free DNA fragments in cells undergoing DNA fragmentation, a 
characteristic of apoptosis. After staining, cells undergoing apoptosis were easily identified by 
their dark brown nuclear discoloration. The ovarian surface epithelium was examined 
histologically to assess ovarian epithelial morphology and to determine the percentage of 
ovarian cells undergoing apoptosis. To calculate the percentage of ovarian epithelial cells 
undergoing apoptosis, both the total number of ovarian epithelial cells and the number 
undergoing apoptosis were counted on each five-micron ovarian section. At each step, the 
investigators were completely blinded with regard to which treatment group was associated 
with each ovary. 

The ovarian surface epithelium is comprised of a single layer of epithelial cells 
that rests on a basement membrane overlying the ovarian cortex. In the control and non- 
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progestin treated monkeys, the ovarian surface epithelium typically had a lush appearance with 
the epithelial cells containing abundant cytoplasm and visible microvilli at the surface with 
apoptotic cells rarely seen. In the progestin treated monkeys, the ovarian surface epithelium 
was observed to contain numerous brown-staining apoptotic cells. 

The median percentage of ovarian epithelial cells undergoing apoptosis for each 
of the treatment groups is shown below in Table 4. 



Table 5: Apoptotic Effect of Four Treatments On Monkey EpitheMa 

Median Percent of Apoptotic Range of Percent of 

Treatment Number Cell Counts Apoptotic Cell Counts 

Control 20 3.8% 0.1-33.0% 

Ethinyl-estradiol- 20 1.8% 0.1-28.6% 
only 

Combination Pill 17 14.5% 3.0-61.0% 

Levonorgestrel 18 24.9% 3.5-61.8% 



Multiple Comparisons: Control - Levonorgestrel (p < 0.001) 
Combination Pill - Ethinyl-estradiol (p < 0.001) 
Ethinyl-estradiol - Levonorgestrel (p < 0.001) 
Control - Combination Pill (p< 0.01) 



From Table 5, the median percentage of apoptosis in the control group of 
monkeys not receiving any hormonal therapy was approximately 3.8%. Statistically, this was 
not significantly different from the rate of apoptosis seen in the ovarian epithelium in monkeys 
receiving only the estrogen component of "Triphasil," ethinyl estradiol, in which the median 
percentage of apoptosis was 1.8%. 

A marked and significantly greater level of apoptosis was noted in the other two 
groups of monkeys that received either the combination pill (containing both ethinyl estradiol 
and levonorgestrel) or levonorgestrel (the progestin) alone. In this latter group (progestin alone), 
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the observed median percentage of cells undergoing apoptosis was over six times greater than the 
level of apoptosis observed in the control, untreated monkeys. Because the only difference 
between the combination pill group and estrogen-alone group is the presence of the 
levonorgestrel component of the combination pill, and because the degree of apoptosis of the 
ovarian epithelium in the estrogen-alone group was no different than that of the control group, 
these data demonstrate that the accelerated rate of apoptosis in the ovarian epithelium in 
combination pill treated monkeys is due to the effects of the progestational component 
(levonorgestrel) of the combination pill. Moreover, the higher rate of apoptosis among the 
monkeys that received a progestational agent alone compared to the monkeys that received the 
combination pill, although not statistically significant, indicates that progestin-only treatment is 
more effective at inducing apoptosis of the ovarian surface epithelium than a progestin/estrogen 
combination treatment. 

In a similar experiment, the effect of hormone treatment on expression of TGF- 
P3 was examined in the ovaries of primates from the trial described above. This study uses 
monkeys that were randomized in the study above of apoptosis in the ovarian epithelium. This 
study consists of 74 monkeys: 73 with data on percentage of apoptosis and 1 that was excluded 
from the previous report for not having data on percentage of apoptosis. Hence, the number of 
cases for this study is as follows: Controls (19), Ethinyl Estradiol (21), Combination Pill (17), 
Levonorgestrel (17). 

Ovarian sections from each of the monkeys were stained immunohistochemically 
for expression of TGF beta-3, using an anti-TGF-beta-3 monoclonal antibody. Two blinded 
observers then quantitated degree of expression of TGF-P3 by grading the intensity of staining 
on a scale of 1-4+ in several ovarian compartments: 1) epithelium, 2) oocytes, 3) endothelial 
cells, 4) granulosa cells. The staining was characterized as negative (0-2+) versus positive (3- 
4+). The following tables show the distribution of negative (0-2) and positive (3-4) staining 
among the randomized treatment groups for each separate ovarian compartment (i.e.: epithelial, 
oocyte cytoplasm, granulosa, and endothelial). 
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Table 6. Effect of Four Treatments on TGF beta-3 Expression 
in Monkey Ovarian Epithelium 



Epithelial staining: 


Positive 


Negative 


P(Exact test) 


Controls(C): 


6 (32%) 


13 


<.001 


Ethinyl Estradiol(EE): 


2 (10%) 


19 




Pill (P): 


17(100%) 


0 




Levonorgestrel(L): 


17 (100%) 


0 




C + EE 


8 (20%) 


32 


<001 


P+L 


34 (100%) 


0 





Table 7. Effect of Four Treatments on TGF beta-3 Expression in Monkey Ovarian 

Granulosa Cells 



Granulosa Cell staining: 
Controls: 
EE: 
Pill: 

Levonorgestrel: 

C +EE 

P+P 



Positive 
12(63%) 
8(38%) 
1 (6%) 

1 (6%) 
20 (50%) 

2 ( 6%) 



Negative 
7 
13 
16 
16 
20 
32 



P (Exact test) 
<.001 



<001 
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Table 8. Effect of Four Treatments on TGF beta-3 Expression in Monkey Ovarian Oocytes 



Oocyte cytoplasm staining: 
Controls: 
EE: 
Pill: 

Levonorgestrel: 

C+E 

P+L 



Positive Negative 

14(74%) 5 

17(81%) 4 

16(94%) 1 

14(82%) 3 

3 1 (78%) 9 

30 (88%) 4 



P (Exact test) 
.45 



.36 



Table 9. Effect of Four Treatments on TGF beta-3 
Expression Monkey Ovarian Endothelial Cells 



Endothelial staining: 

Controls: 

EE: 

Pill: 

Levonorgestrel: 
C + EE 
P+L 



Positive Negative 

5(26%) 14 

5 (23%) 2 1 

16(94%) 1 

16(94%) 1 

10(25%) 30 

32 (94%) 2 



P (Exact test) 
<.001 



<.001 



The relationship between degree of expression of TGF-beta and percentage of apoptosis in the 
ovarian epithelium is given in the following table. The median percentage was compared for the 
3 groups using the Wilcoxon rank sum test. 
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Table 10. Correlation between TGF beta-3 Expression and 
Apoptosis in Monkey Ovarian Epithelial Cells 



Degree of staining for TGF-beta-3 

1 + 

2+ 
3-4+ 



N 

21 
10 
42 



Median % apoptosis 
(range) 

2.7 (0.1 -28.6) 

6.5 (0.4 - 33) 

16.3(0.2-61.8) 



<.001 



Conclusion: The data demonstrate a significant increase in expression of TGF 
beta-3 in ovarian epithelial cells in the progestin treated (pill or levonorgestrel) monkeys versus 
both controls and estrogen-only treated monkeys. Increases in expression of TGF beta-3 were 
also noted in the endothelial cells in the ovary in progestin treated monkeys. In contrast, a 
marked reduction in expression of TGF beta-3 was noted in granulosa cells with progestin 
treatment. More importantly, there was a highly significant correlation between TGF-(33 
expression and apoptosis (p< 0.001) in ovarian epithelial cells, suggesting that the apoptotic 
effect of progestin on the ovarian epithelium may be mediated by TGF-p3. 



EXAMPLE 2 

EFFECT OF PROGESTIN IN VITRO ON HUMAN OVARIAN TISSUE 

According to this example, levonorgestrel was found to induce apoptosis in 
immortalized human ovarian epithelial cells. Specifically, a spontaneously immortalized cell 
line, M-100, derived from a normal human ovarian epithelial cell culture was plated in 24 well 
plates at a concentration of 100,000 cells per well. After 24 hours, the wells were treated with 
either levonorgestrel (20 ng/ml) or control medium, and allowed to incubate for 96 hours. All 
experiments were performed in triplicate. After 96 hours, cell ly sates were extracted from 
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each of the wells, normalized for cell number, and analyzed for DNA-histone complexes 
indicative of apoptosis using a cell death ELISA (Boehringer Mannheim). A statistically 
significant (100%) increase in apoptosis was measured in M-100 cells treated with 
levonorgestrel as compared to controls (P< .05). 

In addition, M-100 cells were grown to confluence in 60 millimeter dishes and 
then treated with levonorgestrel (100 uM) for 12, 24, 48, 72 and 96 hours. Then, cells were 
harvested, centrifuged at 6000 g for 10 minutes and the resultant pellets were resuspended in 
200 ul nuclei lysis buffer (5M guanidine thiocyanate, 25 mM sodium citrate pH 7.0, 100 mM 
P-mercaptoethanol). DNA was precipitated with an equal volume of isopropanol at -70 D C for 
one hour. Samples were centrifuged for 30 minutes at 12,000 g at 4 Q C, and the DNA pellets 
were washed in 70% ethanol at room temperature. Pellets were resuspended in TE buffer and 
incubated overnight at 37 D C with 0.5 mg/ml RNase A (Sigma Chemical Co., St. Louis, MO). 
Pellets were again resuspended and an optical density reading at 260 nm wavelength was 
obtained on a Perkin Elmer Lambda 3B UV/vis spectrophotometer to determine the 
concentration of DNA. Equal amounts of each DNA sample were then subjected to 
electrophoresis on a horizontal 1.5% agarose gel containing ethidium bromide and visualized 
under UV illumination. DNA ladders indicative of apoptosis were observed at 48, 72 and 96 
hours in M-100 cells treated with levonorgestrel, with no evidence of apoptosis observed in 
control cultures treated with the appropriate control vehicle solution. 

EXAMPLE 3 
APOPTOSIS IN DOMESTIC FOWL 
According to this example, levonorgestrel was found to induce apoptosis in the 
ovarian epithelium of domestic fowl. Domestic fowl is the one animal species with a high 
incidence of spontaneous ovarian carcinoma. Specifically, ovarian epithelial cells from 
domestic hens were cultured using the scrape method according to the method of Arends et al . , 
Int. Rev. Exp. Pathol 32:223-254 (1991). The avian ovarian epithelial cell cultures were 
treated with levonorgestrel (100 uM) for 96 hours. DNA was extracted using the method 
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described in example 2 and subjected to electrophoresis. A DNA ladder indicative of apoptosis 
was observed in avian ovarian epithelial cells treated with progestin, with no effect observed in 
the control cells. 

EXAMPLE 4 

PROGESTERONE RECEPTOR EXPRESSION IN HUMAN OVARIES 

According to this example, the expression of progesterone receptor was 
examined in the normal human ovary. Immunohistochemical staining for progesterone 
receptor was performed on normal ovarian tissue samples obtained from 40 women who 
underwent oophorectomy as part of a gynecologic procedure performed for benign gynecologic 
indications. The progesterone receptor was found to be uniformly expressed by the ovarian 
epithelium in all cases, including the ovaries from both pre- and post-menopausal women. In 
addition, progesterone receptor expression was detected in the ovarian epithelium lining 
inclusion cysts trapped within the ovarian stroma. Progesterone receptor expression was 
absent in all non-epithelial areas of the ovary. 

EXAMPLE 5 

CHEMOPREVENTION TRIAL IN DOMESTIC FOWL 
The domestic fowl has great potential as an animal model for studying 
chemoprevention of ovarian cancer as it is the only known animal model with a high incidence 
of spontaneous ovarian adenocarcinoma is the domestic fowl. Fredrickson, Environ Health 
Perspect 73: 35-51 (1987) reported that in two flocks of hens with initial ages of either two or 
three years, followed prospectively until ages 3.9 to 4.2 years, there were 33 cases of ovarian 
adenocarcinoma in 236 chickens. This gives an incidence of 14 percent in the two-year period 
of observation. 

In addition to its known high incidence of ovarian cancer, there are other 
features of the domestic fowl that make it attractive for studying chemoprevention of ovarian 
cancer, particularly with progestin agents: (1) The ovulatory cycle in the domestic fowl has 
been extensively studied and characterized previously, and is highly regulated by 
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gonadotropins, estrogens, androgens and progestin. (2) Under standard conditions, the 
domestic fowl ovulates on almost a daily basis. However, anovulation can be induced under 
controlled conditions that include dietary restriction. It has been shown in a long term, one 
year, study in broiler hens, for example, that dietary restriction to maintain pullet weight 
(beneath the minimum required to support egg production) causes complete cessation of 
ovulation. Dunn et al., Poultry Science 71:2090-2098 (1992). Thus, ovulation in the domestic 
fowl can be carefully controlled, allowing the design of experiments that can test the relative 
importance of ovulation inhibition versus molecular biologic effects of contraceptives with 
regard to chemoprevention of ovarian cancer. (3) Expression and regulation of known 
effectors of apoptosis such as bax, bcl-2, and p53 have been studied extensively in the 
domestic fowl. (4) The ovarian epithelium in the domestic fowl expresses progestin receptor in 
both the A and B isoforms. (5) We have been able to induce apoptosis with the progestin 
levonorgestrel in cultured normal ovarian epithelial cells from the chicken (see the data of 
Example 3). 

Progestin Treatment Decreases the Number of Tumors in Egg Laying Hens: 

A two-year prevention trial was performed in the chicken, designed to test the hypothesis 
that progestins confer prevention against ovarian cancer. Two thousand two year-old birds were 
randomized into several groups, including untreated controls, and groups receiving the 
progestins provera or levonorgestrel. The trial has just completed, and tumors accrued during the 
trial are currently being studied. Preliminary results suggest that at the two-year mark, chickens 
in groups treated with the progestins levonorgestrel and provera contained 35% fewer ovarian 
and oviductal tumors than controls. Interestingly, all birds in this study were maintained under 
conditions of feed restriction, which induces an anovulatory state. Thus, the study suggests an 
ovarian-cancer-protective effect of progestins, unrelated to ovulation. 
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EXAMPLE 6 

EFFECT OF PROGESTIN AND ESTROGEN IN VIVO 
ON HUMAN OVARIES 
Various progestins alone, including pregnanes, estranes and gonanes, various 
estrogens alone, or various progestin-estrogen combinations at varying doses are administered 
to women for at least one month prior to a scheduled surgery for removal of the ovaries and 
uterus. In particular, regimens of estrogen alone, estrogen with medroxyprogesterone acetate 
(or another 17-hydroxy -progesterone derivative), and estrogen with levonorgestrel (or another 
19-nortestosterone derivative) are evaluated. To evaluate the effects of the different dosage 
regimens, the ovaries are examined for various markers, including apoptosis and TGF-beta 
expression. 

EXAMPLE 7 

EFFECT OF HORMONALLY ACTIVE AGENTS IN VITRO 
ON HUMAN OVARIAN TISSUE 

Ovarian epithelia cultured from ovaries removed from normal women or women 
with epithelial ovarian cancer are treated with various progestins alone, including pregnanes, 
estranes and gonanes, various estrogens alone, various progestin-estrogen combinations, 
progesterone receptor agonists, progesterone receptor antagonists, estrogen receptor agonists, 
or estrogen receptor antagonists, each at varying doses and varying durations, from e.g., 24 
hours to 7 days. The ovarian tissue is then examined for various markers, including apoptosis 
and TGF-beta. The most potent agent for inducing TGf-beta expression and apoptosis are 
determined. 

EXAMPLE 8 

EFFECT OF HORMONALLY ACTIVE AGENTS IN VIVO 
ON MONKEY OVARIES 
Mature young female monkeys are treated with one of the following: control, 
leuprolide acetate (a gonadotropin releasing hormone [GnRH or LHRH] agonist), various oral 
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contraceptives, levonorgestrel, norethindrone, medroxyprogesterone acetate, ethinyl estradiol, 
testosterone, testosterone derivatives, RU-486, progestin agonists, progestin antagonists, 
estrogen agonists and estrogen antagonists, each at varying doses. The ovarian tissue is 
removed and examined for various markers, including apoptosis and TGf-beta expression. 

EXAMPLE 9 

EFFECT OF HORMONALLY ACTIVE AGENTS IN VIVO 
. ON OVARIES OF TRANSGENIC MICE 
The apoptotic and TGf-beta inducing effect of various progestins, estrogens or 
androgens, each at varying doses, is evaluated on the ovarian tissue of transgenic mice or 
Domestic hens that have been altered to "knockout" their progestin receptor, to have an altered 
expression of the estrogen receptor, to express BRCA1, or to have altered expression of 
growth factors, integrins or protooncogenes. 

EXAMPLE 10 

Example 10 addresses the effect of administration of Vitamin D on human 
ovarian epithelial cells. According to this example, a cell culture derived from normal ovarian 
epithelial cells was plated in 24 well plates at a concentration of 100,000 cells per well. After 24 
hours, the wells were treated with 1,2 5 -dihydroxy vitamin D3 at a lOOnM concentration or control 
medium, and allowed to incubate for 96 hours. All experiments were carried out in triplicate. 
After 96 hours, cell lysates were extracted from each of the wells, and the cytoplasmic fraction 
was normalized for cell number and analyzed for DNA-histone complexes indicative of 
apoptosis using a cell death ELISA (Boehringer Mannheim). A significant (300%) increase in 
apoptosis (p=.01) was measured in the human ovarian epithelial cells treated with Vitamin D as 
compared with the controls. 

EXAMPLE 11 

Induction of TGF-P3 by Vitamin D compounds in human ovarian epithelial cells in vitro: 

An immortalized cell line, M-100, derived from a normal human ovarian 
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epithelial cell culture established in our laboratory was plated in 100mm plates at a concentration 
of 1 million cells per plate, in the presence of either 1,25 (OH)2 D3 or the Vitamin D analogue 
El 089 at doses of each (100 nM) or control medium, and allowed to incubate for 72 hours. After 
72 hours, cells were scraped from each of the plates, fixed on glass slides, and stained 
immunohistochemically with anti- TGF (33 antibody. A significant increase in TGF P3 
expression was observed in M-100 cells treated with Vitamin D agents as compared to controls. 
These data demonstrate direct induction of TGF-(33 expression in human ovarian epithelial cells 
by Vitamin D. 



EXAMPLE 12 

In Vitro Testing to Identify Most Effective Agents for Prevention of Ovarian Cancer 

For these experiments, the relative apoptosis and TGF P-inducing effects of a 
variety of progestins including progestin agonists and antagonists are tested on cultured ovarian 
epithelial cells in vitro, using methods described in Examples 2, 6, 7, 10 and 11. Given the 
different binding patterns of the known progestins to various receptors (progestin, androgen and 
estrogen receptors), the estrogenic, progestogenic and androgenic activity can vary in amount 
between the different synthetic progestin formulations, thus leading to varying degrees of 
progestin and androgenic activity. For example, the progestin binding activity of norethindrone is 
less than 20% that of levonorgestrel while the binding infinity of norethindrone to the androgen 
receptor is less than 50% of the binding activity of levonorgestrel. By studying the TGF-P and 
apoptosis-inducing effects of progestins from all three classes (pregnane, estrane, and gonane), 
and elucidating the progestin receptor signaling pathways in the ovarian epithelium, the 
characteristics of progestins that result in an optimal induction of TGF-P and apoptosis in 
ovarian epithelial cells are determined, and the progestins that hold the greatest potential for 
ovarian cancer prevention are identified. It is possible, for example, that progestins that 
preferentially regulate A or B receptor isoform activity will lead to more potent induction of 
TGF-P expression or apoptosis in ovarian epithelial cells. In similar experiments, the relative 
TGF-p-inducing or apoptosis-inducing effects of other agents are listed in ovarian epithelial cells 
to identify candidate agents that have the potential to confer protection against ovarian cancer. 



